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[fS3<JRl ] 351 <0TFTt . S2«TFTt. §I3<7) 
TFTt, Sg4<0TFTt. ELSg^t. V 

t. wammtim*ktiizwm*mtthiKm 
wx'f>->x. 

IfrESfSS^TFTtmiEIM^TFTli. Y-Vn&tf 
liMEV-^fifit. i3-#«tWe»l<0TFT<0 

ime»4 f Toy-xawt fw ^nisti. — # 

«i friam l«TFTOFl/-f >ffl&lz , 1 5 — *li ME 

me* i f T<r)v-xffl&\±mmmimmz . k 

W >-ffi^{iatiiEm2»TFTOV-^«iS(c^$n 

•f £ 2 icommco o *>co\ vf ixa>— ;£{c:*8BI$*iT v->£ 
■It£*#®t-fS3Sttl£S. 
[IS^2] Sfll f)TFTt . S2OTFTt, 
TFTt. SM^TFTt. ELS^Pt. V-^(t^tS 

t, mwy-hm^&b. w,2<r>y-vm^n.t. « 

friem3oTFTtB?!e^4c7)TFT{±. vw. 

|irie^3oTFTcoy-xiu^t fw yffl^i. — # 
limey -^«#ttt=. t ? — arttttrEiS iotfto 

flrEJMOTFT^y-xfli^t KM yfgigte. — -H 
\imim 1WTFTWFM V^t^ . t> o — ;frii ME 
85 1 «T FTcoy- MBEfcH$83;h.T*$ 0 , 
mm 1 tf>T F T«oy-x^i*»iMfE«jStt*&fiW= . K 

mem 2<?)T ft co f is j ymmt. mee l^pa** 
freas 2<otfw-f vst* mm zevf-v (t# 

[IH*3S3] Wl^JSl*Jt<iit^JS2t*i^T. MES? 
3WT FTt mtm4CDT F TCDm&tfWl tX'foh Z t 

[IS^<Ja4] TFTt. ELS^tafiSfffc/T-fcESS: 

MET F Tiitt»«*T»ff LTfc 0 . 
351<7>8iigKi>tvC. t'-r^fl^t J: -> T S91ET F Too 

mmMiz x ->t met f Tff>v Q% tf®mzti. 

m2C0Mffilz}3^X . H5IETFTcov GS (iff^F$itTfc 



9. *»oWETFT«:rtLTffflEL*^fcffijgO«R 

[if«3a5] TFTt . ELmTttfmibtiKmmz 
I5IET f Tiimammx-mft lx a o . 

mi^^CfcV^T. t'xsi-fS^tCkoTlSETFTiO 

m£9SltzX oTrnTET FTOV 5S frli§ii, 
gi2<0»iSIt*>^T, H?f E V 6 Kff E TFT^f 
^^-^^.^{cggix&msS*^ fuEE Lm^lzm.tiZ 

tff*3l6] ^lcOTFTt . Sf52<7)TFTt. ELf 

H?lEm 1OTF TttMWBWClM* LT*J 0 . 

JB 1 *MBIBfc*JVvt . b'x^-fi^ti-^TMIEmi^T 

FTc0f-fr*;wgfic^^c:8ax&^S[W±l= SaWPS 

MiEmsst: £^>x mm 1 »t f t«ov gs jwm»£*u 

m2commiZtS^X „ H3E851^TFT<OV GS {ifi^£ 
ftTfcO. *^|tnemiWTFTaV ; milEm2WTFT 
* LT mEE LSff fcWJ&rttilSaWi* - 1 Sr#Si 

[fit3<Jl7] UOTFTt. I2OTFTt. ELI 

mm icoTF Tiimmm.-mft lxh*). 
micommiza^x. ^^m^zx->xm%m\cr>T 
FTco+^*)\^im.mzmxhWtii<r)±% ztfmwz 

minmiz x^xmm iotf T(ov 6i tf®mzti, 
m 2 comm iz a v . ms. v c s i •» t uneas iotf 

TOf-Y*yWBa«J8t8tM*«866 t . WIEm2<7)TF 
TS-^-LTfrEE L^Ttcsgixi. c t £#®t-t&fS3fc 

[W*«8] TFTt. e Lm^ttft&if^titiwmz 
mm*-* h mam.(r)wm-nmx-h ~> x . 
S5IET f T\±mm®X'm<fe lx a o . 

HUEmcStC i o T BilET F T(7) v GS *<$0f»$ ft. 
^2<7)^lC*>V^T. B?iETFTOV 5S «i^$ixTfc 
3&»offlfETFT*^LTIWEELaHFfcW^tf5«a[ 

[lf^9]TFTt. ELm?ti)mift>ti£:WmZ 

m&t-th ttmwcowsb-xmx-h -> x . 
h9et f r\imm.mrmw lt a o . 

®lWKB^t*5V>T. t'-rtffi-s^CJ^TffiETFTcT) 
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But j; o x hukt f t co v , s tmn s tl . 

J|S2tf>JWHIfc:i3Vvc v fl?IE V GS t J: -> T IffffiT FTOf 
*3*>»lQfc;feVvC % milSE L^tcmSAWl&O.I 
[ft^JSl 0] HlOTFTk. 8S2<9TFTk. EL 

frie^ i cot f Tiittw««T«rfii lx a o . 

ff5 1 OTJWISIfctJV^ , t'-r^d^-CJ: ->Tfltfiem 1 COT 
F Tco f- -\- *;WBRia«fc:8!ax 6 S35<0:* § $ ifiSm 2 
ix. 

WIEWSteJ: -oTmiffi^ 1 <0TFT«V CS 3Wt!»Sit. 
^2<0WiatCfcV^T. Btrl£mi^TFT£7)V GS iiffi^$ 

ixxa o , **omfiam i <ot f t&i* mrieffs 2«tft 

mscosg^cfc-v^T, Bifida 2 <0T FT*** 7 IcSr^.! 

k t -r h mees^mmam. 

\nW%. \ 1 ] ilOTFTL 3l2cOTFTk. EL 

mx'h->x. 

mm i cot f T*itt*w»WT»ft* lt a n . 
nsitoMffliz&^x. VT*mmz£~>xm£mi<?>T 

F */WBlS«Kfc:«Hl&*8Stf>:*& 3rt«SI»S 

ix. 

l<fiemS5t i->T BUKfg 1 <OT F TCO V GS ix, 
JH2«0J«HKc4jvvc» B?iev fiS tcJ:oTmiia^l<7)TF 
TOM-**/WB*««t=85fl*«iSE*«. 1uifiJfS2c0TF 
TSr^-LTmTieE LSS^KSSii. 
^3<7)«B^;*iV>T. BulSJ&2cOTFT#;t7tc3-&.r 
k *1*aft6«3KRa<OK»*ffi. 
mXmi 2} Ml COT FTt, IS2cOTFTk „ SS3 
OTFTt. S4OTFTt. E Lfj^fk *<»*t4><tfc 

Sr siitw-r h mtmm.commimx-h -> x . 

micO»^C*5V>T. mifS^3c7)TFTi:HtiieB4cOT 
FTtCi-^t. fijE§SlcOTFTcoy-hm®fc HU 

Bfliematc £ o t mm i cot f tco v gs a^j® $ tt. 

^2<OffliatJ3ViT. B5l£miCOTFTcOV GS (2«&£ 
it. A>oMfaiiSlC0TFT&tfm2c0TFT£tf LThu 

leE Lf?mim£comsw> { stfx.&.r k 5r^©i:-r.&^7e 
islScoiBl!dri£. 

[ftt^JSl 3J SlWTFTt. MI2cOTFTk. W.3 
cOTFTk. !4 0TFTi. E Ls?!^ k**iSW£>iX*: 

bx& iggrfr-r h $£mwcommnmx'$> ~> x . 
micommiz&^x, mnm3coTFT tmizmAcoT 



^lOTF T«t+ *'l«AfMcaUi&tt8Ea*& S 
**S(lffllSix, 

mimfiiizji'ixmm i cot f Tcov GS #sfMffli3fu 
&2commzt5\,^x. miv^izx^xmzmicoTF 

T<T>+**)mWLm.mz%Zixh%WihK BufEm2coTF 
i£ScO»;fr}£. 

[fflft&Hl 4] ilOTFTt, S2OTFTi, §13 
cOTFTk. Jg4cOTFTk, E LS^fk *>*Ut 

B?IE35S1 C0TFTC0y-X®J=g{C;(i-^Ol:{a* 5 -¥-i^ 
ixTfcO. 

31 1 coJOTStCfeWC. MEIS3c0TFTkiWgEliS4c0T 
FTSr^-LT. iJiESSlcOTFTcoy-hmffik 

SB2<0181I§HC*>VVC. WE^-fJi-fS-^^fflfcioT. 
H?ie^ 1OTF TA V mm 2t0TFTS:^LTHUl£E 

[fi^Bl 5] ^l^TFTt. g2OTFTt > SiS3 
COTFTt . m4«0TFTt, E L3S7fc#ifcft£flfc 

mw^tfev^T. rnvmscoTFTtrntzmicoT 

FTttCi-sT. BUie^l£0TFT<7)^-hS®k KW. 

siotf Twf-^^/wgiRSJScaax&iggE^i! $ 
itriamat-i ixmzm 1 c^t f t<ov gs #$iksp£*u 

IB2^^HC13V^T. friemi^TFT<7)V GS (i«^§ 
ix, *»oflrB»l<0TFTZ«fW2<0TFTSr^LTm 

iee i^m^izm^com^mti. 

m3c0tmiz}i^X . mrfE^2£7)TFT*^7(C^I»C 

Cli*JSl 6 J ^lcOTFTk. S2OTFTt v SfS3 
OTFTt. i4OTFTfc. E Lf&?k tifiWttf&tlfc 

mmznw^&m^mm.cowmiimx'h'yx. 

WUCommiZ&^X. mrtEm3<?)TFTkmrie^4cOT 
FTk(cJ:-5T. ffiMimicoTFTCoy-hWMt: KU 
-fy«JSk*^$ix. h'x^fs^tioTl^e 
31 1 COT F T«-f-r ^/HgfiS,^tggix.|.mgii<0^:^ $ 
*%Jffll$ix. 

necac iot m em 1 f tco v g , $ a, 
m2io^tfcv^T. mnev GS tcj:-3TH(riemi<7)TF 

TtOf-fr^/l^^JSCgaxSmSS**, H?tem205TF 
TSr^-LT MSE LSfl^cc&fu 

m3<oaara{c±>v^r. Btriem2coTFT^7fc:^:s^ 

(IB^ISI 7] miCOTFTt* m2C0TFTt. &3 
OTFTfc. m4tOTFTk, E L^k tflWbix*; 
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mm £ Mirtrf & ¥&&mcr>mm%mx°t> -> x . 
i «t f T<ov-x««fc»4-ffi<»«ti*i4i £> 

mi<0WrafcJ3V%T, Buie^3«TFTtHulEm4WT 
FTSr^-LT. mi£^l<OTFT<0>-*-M|ffii: FH 

H-flBUS 1 <7)T F T S^B?ISm 2 <?>T F T * tf- L T I5K E 
m3«0fflStCfo^T. B5lfi^2<7)TFT*^7^^C: 

[ it^js 1 8 ] it mm 1 2 flsnraos 1 i <r>\ vro.*> 1 

[000 1] 

JtE R^fc#'<-tttf>IHfc:ftALfcE L« 

■6. &fc*<yMfflSfc:*}Vvt\ EL^/l/RtfEL^.x 

[0002] 

^k. ^sfaru-f (lcd) v«fcB$rAW794 
h **s iOTft^fkarr* stst, sura t t> mr 

[00 0 3] ELsiHSi, l;lS?riDiS^i:T'%*-rS 
(Electro Luminescence) ft .g^ 

«fll^-ft**OJB (UTF. ELltfS-f) t. RSfc. 

t Hfigia&ftBft' & & m<m%, < 'J 

[0004] =5rfc, ^msmx-it^ ssfcisffiwratcift 

ft^flTt^TWHSrELSt^aii-S. ELiCUAft 
WK. JfcfcflK lETLiiAfiL STfiiAJB. JETUKSJI. 

?&^/Pi®A^S^£ftftff££*LT:fc9, i<7) 
f&ttcflD^T. ll®/m&AB/5BftI/mfli J K © 

[0005] tttymst-zti^x . e L3B^*«sE3fc-r 

»£. ELJf&tXEg®T'«5j££ft&?Bt3i?S: 



EL*TfcB?^. 

LX. ®«-tfff8$r^f Sx^'^^Ob'T^-ft-f- (-f^ 
[0007] xi^/UtfT^fi^***-*-* 2 mW&tZ 

xn^im^aoumtLx. mmttmmmzk , m 
[ooo8] Mftttmmmt «. 1 wmzimco&m 

J>&. £OHW4HHK»iS;JL 1 B3t*<«8cwHB3Stfc 

xmsrthtubiz^ &g/mmzzti?titt&-f2>mmm 

[0009]-^, B#(fl$)-Mf8i&&fctt, B3?«0.£*Tt 

**Wtcti, 1 7 a»<W/7 1/-ASIB 
izftmth. ZLX. #t77U-A»ii^T. ir 

mmztiz. i yv-jt.fmwz&m-th-kxcoy-y'? 

[0010] #«E LttflttiBMMrirteJt* 

[00 11] 

2 5^ffl^TlttHB-f«». 

[ 0 0 1 2 ] 02 5tc. -^W=5r^K^ao®^9 0 0 
4«[B]Kia^-^. BJ^9 0 0 4Ji. V-Xfi-f-119 0 
05Wl-5t. ^j®et^H9 0 0 6c7)loi:, y-hfi 
■^ll9 0 0 7^01-5i:S■^LTV^i,. 2£B5iS9004 
JiX-f yf-y^fflTFT9008fcEL|giSfflTFT9 
009k5r*LTV^. X-f 7fy/fflTFT9 0 08 
<oy-h««i. >-'-hfi^9 0 0 7(C«^^T^ 
!>. ^-f -yfy/fflTFT9008W-XSSit KU 
4 V^Ji . — V -Xfl-SHS 90 05C. t, 7 — * 
*<E LigififflT F T 9 0 0 9^0^'- hm8l5.y r #B^* ? 
tt«.a>-fyt9 0 1 0(c-5-il-?--/llS^$ixT^&. 

[00 13] 3>f>t9 0 1 0\&X4 7fV/fflTF 
T9 0 0 8*^StR«® (^7«®) tC^S^ E LIB 

ssjf!TFT9 0 0 9<7)y-r-mff (y-hmsstv-x 

[00 14] EL»fflTFT900 9W-7v 
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EL$f9 0 1 lfcJSttSfl*. ligMi9 0 0 6li 
3>f/t9 0 1 OfcSMSnr^ft. 

[00 15] els^oi ummtmmt. mmt 

|gii)fflTFT9 0 0 9iOHM >1W*fc8»LT^4» 

*«ELlB»fflTFT9 0 0 9<7)KU>f y»«fc«aLT 

tOO 16] EL*f901 1 nttftV&lZltttft9& 
ifi4-t hflX^h • 4fc*»«te«9 0 0 6 tcUTONI 

[0017]^:. B2 5fcSLfcB*^lWWcovvc 

[0018]y-h fl^H 9 0 0 7 fcA* 
-^tcJ:oT. A^7fy/fflTFT9 0 0 8^y^tt 
Biz* 0 > y-*fl#«9 0 0 5 izAJi ZtifzMi&ffin 

^) >U >yf-y^fflTFT9 0 0 8^^LTELlg 
ifflTFT9009 coy- bnM1tZAJ)Ztl& • 
[00 19] EL|giSfflTFT9 0 0 9coy-hm«i^ 

tffgtCioT. EL|gi&fflTFT9 0 0 9OX>f 

[0020] E LiHIlfflTFT 9 0 0 9* s 3r7C4-6* 
£\ S^«^H9 0 0 6tf>«{fr&*E Lfg?9 0 1 1 CO* 
■r-&H*«ffiC4-i^ii33rV^T\ ELff90 1 IB 

«JH«t&«9 0 0 6*>*<a#E LS? 9 0 1 1 

co^-t&mmmmzs-t t>ti. e 9011 
[0021] &mmz&^x±imftifi'ttnhzkx* 

[00 22] L£> Llimmzk Om&ifioftft&M. 

ftSr^-T. ELmtOiSJgtf&KZc&kELm^zti&tlh 
SSEtf'h^S:** EL«^iBJK#*SK$:*i:E 

[00 23] E L&Ttfflx&Vffitf^Zfttili'hZ^ 
tlk\ EL«?<*)3W«fc*«<*r*. 4fcEL*?fc:SHi 

iot. ELs^Epjp-r&mffi^— ^T-fe. a 
e l *?o»s i> %zit l x l 1 3 . 

[00 24] 4fc. ELtmci^T, iftKSttfcifcW- 



WC. #fe*fc»*6ELWHSr*^*EL*^*R*t 

[0025] JJ4Lfc|3JHfc»^ «*SWfcfc::S?&S*i 
[0026] 

<lfcT\ aStc«t&EL^co»jgco^l:S:R6 
[ 0 0 2 7 ] E L*^F ScoHSSSrSE'rfcabfc. E L 

*^ tcasix & «a^ * § * ww-r & tft *tt?miK 
Ttaf^?-*. jk«tft«km yWMZ-mzt 

tz. 4fiTFT6ttBf«t»#S«CU, 
[00 28] 

[3*1 1 I V GS -V TH I < I V DS I 
[0029] I DS S:TFTOh'l/>f V^SS 

i£ffimz%Ltiz>mti&m) . ^^tft^m, c 0 £ 

[0030] 

[5$2] I DS =/iC 0 W/Lx(V GS -V IH ) V2 
[003 1 ] S2*»4>*)*>*«J:3CC. ttftffl«^*5V^T 

Hix>f y«aI DS ^iv D s^cJ:oT«^:^«c^k■«-r. v 

GS <n*lz£^>Xfc£&. iot, fE8£ffii D s#--5££$r 
a^SSJi-fefc:**. EL*^MMEttELSimc 

[0032] laTfc. *flHW>l«*t**". 
[00 3 3] *»J:oT, ^lcOTFTk. m2cO 
TFTh. ^3cOTF s ^4C0TFTt. EL*? 

«awrr&jeiai*T*or. 1? ib^ 3 ft^ Mis 
y-xft^^, to— wii?ieai^TFT<oHu>f 

Slk FW ^fi«li. -^(4friBSl^TFT^HU>f 

>-®«tc. ta-*ii«Bli^)TFTOy-h««: 

Sa^tLTi>0. Wie*10TFTeoy-^fH««tJIE 

iB»ftf&tt(c» KU'-f yflWKi«reNI2OTFT^y- 
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[0034] *&mz£~>T. ffc 1 COT FT t - S2<0 
TFTt , H3OTFTt, IMcOTFTt. ELff 
t» V-^fl^Ht, fFSlcO^'-hfl-SBfct. H2(0y 

- h fi^n t . t ^ji^mr £ 

■thtt%3kwx-b~>x, fnem3<oTFTtfl>nem4«o 
t f Tii s sic y- 1> wmtmrn. \<ny~v m^mz 

ffifcZtlXte*), lfflES3cOTFT<oy-xffl*£t FU 

le^icoTFTOKU'f v^JStcsas^n-ctJ 1 ), frie 
iam<7>TFT<oKU4 v^fc:. t> -5 — sr»4frtem i 

<OTFT<7)y-hmgC^$fLTfcO, Bill£SSl<OT 

B5l5^2cOTFT^y-X^tC«^?ilTiJ»). file 
SS2cOTFTcOKH VWmt, ffilEE UFftPtttft 

2 -?<of|fi&co 5 % *>v v$*h.a»- arfcffift § fiT fc 0 . fi 
nm2coTFTco y- h.mma m my-v m^m 

6. 

[00 3 51 *%,WtZ±->X. TFTt. ELffttf 
SHt 4>itfcB*«:*R*rf * ?Sft2SScO!fgi»:frj£T'J> o 
T . B?ffiT F Ti±mffl®T$ffi LXH 9 . Si cO$fU 
(Ci3V>T. t'T^-fa^CioTfneTFTCO^-^^Wg 

^TtteTFT<0V 8S :WHWS;h. % S2tf>JWIHC*SV* 
T, ftftETFTCOV GS teSJ$$;h.T*>9. A^ffilfiTF 
T5-i> L-TmffSE L^tBfr^mcS^'ffln*^ t 

[00 36] TFTL ELffW 

x. miTFTiimammx-mffLxao. tzicomm 

iZb^X . h'7-"jj-{i-^{C J: o X BUlfiT F TcOf--v*/Wg 

-jTfffeTFT<OV GS *i»J»$#l. ai2^aaic^ 
T. WiEV S8 fc:J:->TWSBTFT<Of-v*/HBJ««JSC 
SBii^aM*. WEE LSRT-fcrSHiftwi: *»«4: 

[00 37] *%H^J;o-C, S 1 WTFTt . 3I2CO 

tft t , ELm?ktmvbtitzwm£im&i-f&ft 
%.mm.cDwm%&.x'h -> x . MssicoTFTtig&ftfs 

JST-ifi^LTfcO. SlcoRBIS^fcvvC , fx^fl^t 
■k MES 1 <OT F T£7H-r *;WBi$ffligfc:SlEftftf£ 

a<o* * $ «mt £ n . luiassi^ iot suiasg 1 <ot 

FTcOV GS *W?£iT.. ^2<O^H^nT. IwIESU 
CDTFTCDV GS {i«f$$iXTii9. *>OBif!ESlcOTF 
TRX/mi^2(OTFTatLxmi!.E L^CF;t5e<0 

mni*>'sytft - 1 znmki-hjmgiscowmxmtfim; 



[0 0 38] *^BBtCj:oT, SlOTFTt, S2co 
^Mco^iJrfrat'J) or . meat i cot f T{ifiasi« 

i&xwmLxti*). wuconmizii^x. t'fxm^iz 

X ->xmi& 1 COT F TcO-^-v*/l^l£fIJi££3iiftftl: 

SL<o±&s**»ifflisii. mizwfiiizx-oxmzmicoT 

fcJ: -?Tb51ES l cot FTcof-v */i^f£^«tayift 

B5ie^2cOTFTS-^LTBUieELS^{cgm. 

ftitSrWSt-Tft fg^Scolgifctr&^Stt £ ftft . 

[0 0 39] *%.mz£r>X. TFTt, ELfft^ 

x . miT f Tumam&xm^ lxho. si co^ra 

IZ&^X. V?*m^Z£^XmiTF.Tcr>1--r*>Vfc 

oTBfriaTFTcOVfis^Jffll^ii, Sg2<08!igfc:*$^ 
T> MIBTFTcOV GS ii^$fLTfcO. 3&»OfflETF 

t -r ft^t^aco^si^* w ^ nft . 

[0040] *%mz£-?X. TFTt. ELifW 

mi hfttzmmim^-r^^Mm<^miTmxf> -> 
x. iuf£T f Ttisafamtg-eisfe lt *j o . mi<o»jra 

r>TiufETFTcov 0S *<$ijffli$n, mzcommzts^ 
x. miv GS izj:^xm?.TFTcoi-v*tum&.mmi,z 
mtihm,^. striEE L^tcsa-u S3co»^ciiv> 

T. B?ieEL^tcma* J S[ix=5r^-tSWSfi:'tft^ 

[004 1 ] 2|s:f|BBtcJ;or, SlOTFTt, ^2cO 
TFTt. EL*?fc#S»t&ftfcH**«R#f-6S& 
3t^g<0|gi6^T-^->T. friEmiC0TFT{i^»^ 

JST'is#tTfco. wucommz&^x. \z?*mmz 
x -oxmim i cot f Tcr>^-^^)vm^Mmzmjxh% 

a<%*:SS*«»I»3*i. HtFlBmoiitCct^TmieSlcOT 
FTCOV GS #©JiiP$*U H2cOfi8^fcV^T, frlSS 1 
<OTFTcoV GS {i^?ilT*3 0. a^mfieiBlcOTF 
T5.t/frfe^2coT F T^^- LT buISE L^^^nTf^cO 
mSE^'cSii. m3<r>mmzt3\^X . H5ISm2£OTFT*>- 

4-7{3=5rft;t$rwat:^-ft %xssa<onn^r£«qift 

S^tft. 

[0042] *^(CJ;-7T, SicOTFTt. 1^20 
TFTt „ EL^t*^»t^ix/vr®S^iS^-r&% 
3t^§c7)IBK^-ftT-S.oT. mflEmicOTFTti^fP^ 
ISTlSff UTfc 0. SI COKB^JC H ^X . b'-f ^fi^^ 
<£ oTHtflS^ 1 COT F Tco^-A-^^HB^iSlCcSiXftm 
^co^^$*^Jffll$ix. Hoiemffitci:oTB?ISSlcOT 
FTcOV GS *<$iJffll$it. B2co^tCfc^T. B?feV GS 
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ifzx -o x buib^ i cot f T<7)f^ *)m\mmzmih 

tgtfLifi* Bulfi^2^TFT^^LTHUiaEL^Cg£ 
ft, m3<nnmz&\,^T. Huie^2^TFT^7CC^r 

[0 04 3] *%miz£->Z. SIlCOTFTh. 3fl2<0 
TFTL m3cOTFTh. ^4OTFTh, EL$f 

h-ox. minmmz&^x. m^3coTFrtmm 

^4OTFTfcCJ:oT, IfrfBm COT FTCO^- 

xmiiE Lm^zmmcomm^itihzt ^nmt-t^ 

[0 0 44] ^ftmzX-oX. 1S2<0 
TFTh. m3<^'TFTt. fg4C0TFTh. ELff 

h->X. ^K^Mf^z^X. 3 COT F T t BUlB 

IMcOTFThlClJioT. ii51fifSlcOTFTcoy~b« 

lyfBSI 1 cot F Tco^ ^/l^^^Sliil)^ 
cO^#$^JW$ix. fjfBm^ioTByie^lcOTF 

TCDv GS &mm2ti. m2commi / z^x % mzv GS i,z 

J: o T fjfsm l cotf T<?H- -v *;l^J&^i^SUx & V 
m^2&TFT£iYLXmZELmi L l f Zffi.tiZ> 

[004 5] ^mzX->X.. miCDTFTt. 3H2CO 
TFTL 3S3COTFT*:. gl4C0TFT£. ELIf 

h->x. mfiB^icoTFT^y-x^^ii-^comfl 
^^.^nT^o. mwnmitz&^x. buie^3ot 

FT^huIBH4C0TFT^^LT. BUlBIS 1 COT F T<7) 

2cow^c^^t. mfieeT^fi^-come^i^T. m 

IBSI 1 COT F T&tXfjffiffl 2 COT F T ^ ^ LT mjie E L 
S-^^Rff^coWt^WL^ d h SrEHSfc -T 65fc3fcSiacO 

[0046] *W:ioT. fjllcOTFT£. SS2C0 
TFTL §l3<OTFT«h, ^4^0TFTh. ELIf 

fcot, SfllcOlffifim^^T. fuiBffS3cOTFThfyifi 
m4cOTFT^:tCj;oT. 1 <OT FTCO^- hM 

-oxmMzm i cot ftco^-t *}Uj&f&mmzmtL & nvz 

cO*§£#©J$)£il. HUlSm^ioTHUlfimicOTF 
TcOV GS ^Jffll$iX. ^2C0^^ioV^T. folBJfSKO 
TFTcoV GS ii^^ix. a>oftifB5?UcOTFT£^L 

TiuieEL^^cm^comsi^^i. m3co^tz^^ 



X, mZm2cr>TFTtf*7t,Z*Z>ZtZ%Tmt~t&& 

[0047] *%tWlz£-?X, t& 1 COT FT £ „ SI2C0 
TFTL 3l3cOTFT£. §S4C0TFTh. ELff 

h^x. micowimiz&^x. mIbs^ 3 cot f t t tut b 

3l4coTFTfck:J:->T. IfrfBgS 1 COTFTO^'- h« 

->xmzm i coTFTco^^^^^tzgsix^mss 
co^^?^$«jffli§ix. Huiamsi^ioTiuie^icoTF 

Tcov GS ^JW£ft. m2coXB^c*>^T. Buiev GS tc: 
J: oTtyfBIS 1 cot F Tco^ */l^f£^k:g[*i6m 
BulB^2cOTFT?r^LTIufBEL^^cail. 

mscommz&^x , MiBH2coTFT^^tct^^ 

[0048] *ftWI,Z±^X. 35lcOTFT£. §!2cO 
TFTh. ^3C0TFTh. I*I4C0TFT£. ELSf 

t mm^tifzmmzmmtt&ztfcmsnmmxmx 

h^X. HUlBmiC0TFTcoy-X^tC{±-^C0«{4 

tf5-z.t>tix&o. minmmiz&^x. huib^3cot 

FThHufB^4C0TFTSr^LT. mjIBSS 1 C0TFT<7) 

2(DMmz&\,^x. mtt^xm^conmzx^x . m 

mm i cot f rmfm IB^ 2 cor F t LT luiBE l 
s^m^comsi^cSfi. ^3coks^c^v^t. Huiam 

2 COT FTW 7 ^> - ^ *t ZfttmScom 

[0049]*»W1 SylBm3cOTFThHulBm4CO 

[0050] 

[ 0 0 5 1 ] m 1 tc^-rB^ 10111 v-xffiretts 
i (si-sxoa^io) , t#a»ffly-Mf 

hfl-^HGb j (Gb 1-GbyCO^^cOlo) 
IMSVi ( V 1-Vx60o^c0lo) £WLTl^ 

[0052] *fey-^fi-wk«afl»ft«<ofttt*-r 
miktix^xbBk^. 

[0053] ^IflOlll SU>f yfy/fflT 
FT1 0 2. §52^ 7fy/fflTFTl 0 3. mSa^J 
ifflTFT104, ELlEiElfflTFTl 0 5. ELff 
1 0 6Si;3yfytl 07Sr*LTV^. 

[0054]®1X>( 7fy/fflTFT10 2^2X 
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[0055]«rtJ, *WHHK3J3V^T««ktt. If £fE 

v« 0 **W*S» . 
[0 0 56] SIX-f 7fy/fflTFTl 0 2<7)y-X 

fSi-Bk HU-f y*«ti. -*»iv-^«-*»s i tc. t 

3-^(iEL|giSfflTFTl 0 5eOV-X««fcff«3 
4fcBt2^>f 7f>/fflTFTl 0 3C9V- 
X««k FW V*WUU -*BELnWTFT10 
5<DV-A9DSUZ* *>d-*««BlWfflTFTl 04 

[0O57]^0^U>f 7fV/ffiTFTl 0 2 

[ 0 0 5 8 J mSSHWHTFT 1 0 40V--X«Bt4« 
*«*MfcVifc:. KU>fy««t±ELB»JBTFT10 

[00 5 9] 5r*5*HBaB»T-W. nft^Hh?^' 

[00 60] ELlElSfflTFTl 0 5£>y- MEffiliK 
5Rffly-h«HM»GbJ*C««S*lT^6. fUEL 
igftjfflTFTl 0 5tf>Kl"f yjRBIiEL*?! 0 6# 
*f 6B3ISm«Cl»KSilTV^&. ELff 106(1 

[0061] m®«^nv i com& cmmmm a-je 

[00 6 2] £J3. SIM 7f>'/fflTFTl 0 2k 
SB 2*4 7fV/fflTFTl 0 314. nft^HTF 
Tfcpft*;HTFWt«'t>fi^. fcrtfU Si 
u>f 7fy/fflTFTi o 2 £312*4 y^y^mr 

FT I 0 3<7)m&t*mtX"fo&. 
[00 63] ifc. «aWO»fflTFTl 04ttn*** 

[0064] ELigiftfflTFTl 0 5(4. n<7-v*/H! 
TFTtpfr^STFTO^^T'^m^ EL* 
^M*TOfcWl*rtE»4. — }j*«jraT*9. ffe:fir# 

ihltffl^TV^^, ELii^TFT10 5(ip 
£\ ELIHKlfflTFT10 5linf^*yHTFU'* 



[0065] nyf^tl 0 7(4mSE$iJWBTFTl 0 

4oy-Mtffifcy-^»«k^oia^ffisn'rv^ 0 

3yf/»10 7lt Sia^2X>f7fy/fflTF 
T1 02. 1 0 3^7^hl, ISSESJWJflTFTl 0 
4^'-hf®ty-xli^lE (V GS ) £±9 

&i#S(43:V\, 

[0066] H2J±*»IB^IHB*t6*fflv>4SBiaai 
<5oyn^?0T*9. i oottB*S5. l l 014V-* 
ft#iSffii&@K, 1 l l»4»#ii^ffly-hS*K8Htt 

hiss. 1 1 2i±m^my~hm^mmm®$&T$>z>. 
[00 67] sjisbi ooi4y-*fi-tas i-s x 

t. S#a^ffl^-hft#iaGa 1-Gayfc. Jl^ffl 
**- hft^G bl-GbyL ttSfttfttl V 1 -V x 

[0068] y-*fi^«L s^a^ffly-hft^ta. 
*t6jB«4S*io it&s. mm^i o odi v 

[0069] (HSfcO^®2 ) 5 2 7 2 

»14. »Sa^ffllBTak«5yffllBTdfcfc^tTKW 
[0070113 (A) fc, »*a^JHHTafc:*5V^ 

^|»TFT^T*y«OTO:*l)W, ONI* 

y- h mM&mwtztix i^tf Ttfex * v cDtmiz 
[007 U wz^mmTciViz. «a»»y-h 

m^SGa l-GayjWeWMtTCSil. ^ffly-hfl 
#»Gb 1— Gbyl4a«?S<l*V\ ^LT. y-*ft 
#tUHMslKl 1 OtcA^^^^-r^^^b'-T^fi^ 
±ot, y-Xff^S 1 -~SyLCr>^tl?tllZ—fecr>n 

[00721 14 (A) I^a^STaCtJH 

v-*<i^«s i cc-stcomsn c#ss*i*:%& 

0 2&lXm2*4 7fy/fflTFTl 0 3(43fVWKB 

y-xfi-f-ns i (c— ^c7>ms[ i c**sax 

^>k. — S«0«ffil c(4mg£$0fflIfflTFTl 04(7)Kl- 

[007 3] ISSISfflTFTl 0 4<Dv-xmmim 



J(9) 002-221 936 (P2002-/36 



[0074] wHutmmr f t i o 4 lifflfflj&vmfp 

LX^Z><T>X\ S2^I DS CI c£ftA-filtt\ 
V gs <t><I#$££& 0 

[ 0 0 7 6 ] &*JWH1T a*<»T*"& k > S^HIBl 

[00 77] 113 (BMC. ^8iraTdKfctt&. * 
S y- h @#tt k «5yB b A* $ ii. 

[00 7 8] a^KBSTdTii. ssa^y-hfi-t 

UGa ^ffl^-hft^ 
ISGb l--Gby#£TSJRS*U>. 
[00 7 9] 114 (B) (I. *SfflE|Td(C*3(t6iB* 
cOJKBSHSr^-r. »U^7fy/fflTFT10 2atf 
g2X^ 7f>/fflTFTl 0 3*i*7<0tt®^J>-&. 

IWiaifflTFTl 0 4<0V-*»«titEBtt& 
ttV i fc«tt$;fXTfc9. -5g<om& fc« 

[0080] «*«BT d Ttt . &frMf%T a 

fcVes^itftA^fc. art Ios^fl* 5 ^**. 

[0081 ] f^»Tat:iJ^Tfa I c ifi&tl 
&fr->tz1fr&l&V iiS *0X'i>&<7)X\ RHi#0tf)%&m 
atiatfi*^. i-oTELag^ l 0 6lifB£L3r^o 

[008 2] «SiiA«BB|Ta*C*5V^T-«<0«Sl c 
#SHxfc*£WL 5t2t3V GS c7)ffl^ftA-r^k. VdHI 

I DS i:LtIcmW. «syd!BITdT1iELB«| 

io6(caax. ELif 1 oeujBt-*"*. 

[0083] JJBLfci^fc:. 171^-^fflH+(c»S 
a^HTak««JHIBTdi:fcll«ja'*-£l:T, 1^ 

WBrtCiKtMt*. 

[0 0 84] nfi^OS^ii^WS (Ta 1— Tan ) 
k. n»Of^nJfflfSI (Td 1-Tdn) «i. fy^^t' 

[0085] m5(,Zl7U-J*Wfi3lZ&\,^X. nfflcoS 
#&^»J1S (Ta 1-Tan) k nffi<0«SJfflBI (Td 

[00 86] 8#3£^J8PjTam ( mti 1 — n<0#SO 

%&Tdm#ai3B-t£. »sa^wjaTak«^«BraT 

dk^^^T^r^lz-A^SFk^^ mb'yh 



S fc**JE I/O * * » S iZ^JtBHT a m k SH* JHIBT d m 

[0087] f»«BTd 1— TdnO*8tt. Td 
1 : Td 2 : ••• : Td n = 2° : 2' : ••• : 2"" 1 
-To 

[0088] *5HH^B«l*ffi-Ctt. 1 7 
[0089] ±» LfcflMEfc J: -> T . *fKBtf)f8#Sat 

»S:*rt-6EL3IKFSr|JWtfc«*-efc. ^tcioT^- 

t>tl%^t^oZtt:ffi<ZhtfX"ZZ>. 
[0 090] (II«3) 53 18 

<r)mm2t\m%hmm%mz^x. mt>—9*m^ 

[009 1 ] iitW:i7-< >&(?Mmz&^x. S# 
ii*JBEIT a l jWHttftSft* . 
[0092] I^MHTa 1 IZ&^X. 

y-hfi^tssi&iij&i i ifrt>mz&*my-hm*ir 

HGal(cA^^fL4miOM«fi-§- (S^a^fflSf/? 

fi-t) Wot, fsa^-hSfaGa i3wa«? 

x*y<oftB{z%&ztzmm'?&. zLxwz&frm 
mm) <nm\^ 7fy/fflTFn 025^2^ 

•yfy^TFTl 0 3^y^ttitt^o 
[0093]*^, •^AfflHTa 1 CfcV^, 1? 

>f yi^iiWS^iy- hft^SG b i liSiiR 

[0094] ^LT. y-xfifllWHBl 1 OtcA 
^^il^lb'^hgOTX^Ub'^fi^-Ci^T. V 

-xft#ts si-sx itzmfchmwinmtffethhtih . 

[0095] T^/Ufcr*** ii r 0 j ifctt r i j 

*ft^k r 1 j cOff^fiSr^Sx^^/Ubx^fi^i. 
— :fr#H i (High). -J#Lo (Low) <DWJ± 

roj 4rtrli r l j «0flWBfc:J:o-c. «8BW»fl9TFT 

[0096] xS^Ubx^ft- 5 ^ r 0 j 

4fcii r 1 J ^^f$g(CJ:oT. «8BHSfflTFT10 
4,gU^ 7fy/iTFTl 0 2S^2^ 
y/fflTFT103^U, m^t&gtgV j ^y-x 
i tcomiz^ -^comgSl c^8Eh.4*\ i>L 
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i — 5£*>ttSEl c#aS*U>*\ & L<(imSt 

[0 0 98] 08 (A) CC, »S32W^!iaTalt:fc*t 

TFT 1 0 2&t«&2;M -yfy/fflTFTl 03W 
c h . -feconfii I c «i«8EfW WFHT FT coy 

e lsi^ i o 6 <oB»«&£iraftttift v i oma(i-5- 

thttr. ELSt^l 0 6li#W6^)«ll|-C**. 
[0 100] IffiWfflTFTl 0 4<D7-*««W:« 

Ct) (cfiytn-cv^ft. tfz. «sBi»fflTFTio4tt 

-tixtf. k«8ffl»fflTFTl 04^V M <Oi^ 

[oioi] y-xft^-as i iz—fecomfs. i c*?a 
**»^«^»±. v-*«#«s i hm^«*&4sv i k« 

<I<0»^ mSS^JffllfflTFT 
1 04ii. V cs = 0k^ e 

[0102]fU, »&iiAffly-hm-^*RGa 1 CO 
WWIIT-r**: . 1 9 A yB<0B*C«Vvt»&a* 

[0 10 3] l5>fya^B*fc:*5^r»Sii»»iKIT 

ffllfflTal*«BB»S<x&. -f- LT. «S&ARiaiSWg# 
*Cj:oT»Sa»ffl>'-h«#aGa2*«aStl?3n. 1 

^ffly- hfl^HG a 3-G a y fclfKaJRSil, -?K 
TOH*tC*5^T»S5i^WiaTal^«rS<X. 15 

[0 104] SSa^JMHTa Hi N 

>^*ti. #^4y*>B*ri:fc: % -WiWSHKSr^L 

[0 105]-S\ l74y&<7Mmz&^Tm*2<?t 
JBBTal3W»TLfctt, 2 7>fy|J3lB^7>f^I 
*£fclvC»§a*SIiaTa l#rattSil*<0£HB$M 

ffLT. 1 7>f ya<oi*cfcv^asiaT r 1 *?a 
[0106] m^mmr r 1 -cw. m^my- bm^m 



lEijms&i i 2 ^ £>§t*J3 h rn-^-ia g b lKAas 

SGblli, S^3i^ffly-hfi-^HGa2-Gay<7) 

»*a^ffly-M8*KGaioasw*TL. » 
sa^ffly- mi-^hg a 2oas?^ras&sii4 1 nm 

[0107H8 (b)c, m^mmr r 1 tc^tt^B 

[0 108] «SJBTr S#a^ffly-hft 
-^ISG a 1 #^ajf?. ^ffly- hft-^KG b i #atR 
iot, 1 54>B<oB*£*hvt % 9 

u^f 7fy/fflTFTi o 2&vm2*4 vj-yrm 

TFT10 3i^7^Ti5^ E LfglSfflT F T 1 

[0109] ttSBWWfflT F T 1 0 4 *0 V-*««tett 

fit) £ftfc*TC»«. *LT. »&a*JBI0Talfc*J 
^Tga6feftfc. «SSSJ©PfflTFTl 0 4<0V GS fcL S 
#a^ffly- hfi-9»G a 1 coMiRtf&T Lfcttfc . 3 
yfytl 0 7&fc'KJ:oT*ift$*rO^. «Ict)££ 
l»lffllfflTFTl 0 4C0V-Xi«!t KW>1H«tf> 
H^«ai4«ai D s^. ^2fcV 6S <olI*ttA'f&<rfc 
T3ctf>«l£. S8EI DS «i. :*yOELiH«HTFTl 
05^LTELff 1 0 6£fifU f^SELff 
1 0 6**$fc3£t*. 

[0 1 1 0] »Sa^ffly-h«-tttGal36fi«KS*l 
WfflTFTl 04tOV GS ^0T»S. i^T, 

fflTFTi 0 4^y-^»«t vu4 ym&comiznm 

ttWuSrv*. <fcoTELfg^l0 6(i?BEL3ri\ 
[0111] ^^)J: 9 tc. BStC'r i^^^t'-r*!!^ 

T, ELSf 106*m ifctt^Nft*^^*^* 

B*aas«rfi3. 
[0112] i y^commifZ^xm^mmT r 1 

3&«HttSiifc». 2 5>f yBOBXfciJV^rfca^JWRI 
Trl*«BB»SfL6. LT. «^aa««*tJ:oT 
«*ffly-hfi#ttGb2*«tl?S*i. lyjyBcom 

Gb3— GbyfcJBfcraJRSfU -T^T^BS^V^T 

[0113] «-^>f ycomm^^mmr r i 

^KBHtcffl^-T^o «*«raTr7Ma4&$ii&^>f $y 

&uy<7)mmz:tiz. ttietummmzuLx 
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[0114]-*. 27 4 ymimco? 4 y&mmizte 
mmi i . «*wiaT r 1 **»t*-* . 

[0 115] 1 7 4 >'B<7)B*fci5V^. as»Tr 
1 #7t^^»T d l imtkZttl> . -f- L 

«5^y-h«^Gbl3W«K«Bllfe:«r9- 1 
^-f y s<oB*oe LggiWBTFT l o Sap*?*:* 

s s a* jh b «#« g a i immiR 

[0 116] 1 y<< ya<DB*fc:;fevvcELB»fflTF 

t i o 5\,t^y^hcox\ nmmtf&v i comasma 

^'ELtf 1 0 6OH§P^^;i£ft&<5:6s J:^ 
t\ 1 7>fy@^ISWI)ELff 1 0 6(i:^ 

[ 0 1 1 7 ] 08 ( C ) SUjUfjy- hff-^HG b 1 

y/fflTFTl 0 2&I/|I2;U 7fy;lTFTl 0 
3l^7ttot^9, ^^ELfgillfflTFT 1 0 5t> 
^V^-oX^h. ioT. ELf?10 6{i#M^ 

[ o 1 1 s ] i ? 4 >'&<Dmmt,z&\,^xim^mmTd 
r l WfeT L . ^a^WHT d i #u«&sft& • -t 

27WfflKS*u 27>f >BCOmmttZ&^X 174 

mmtmmcomm^htih. ztxm^my-hm^ 

ttGb 3— Gby tJifitcatRSil. -fCC^BSfciSV* 

tasi^T r i jw»tu fpa^waTd 1 arenas 

*U l.^^>'B^B*t|5|«^IM^3& s fi*>ii6, 
[0119] IWSfflBTd 1 *U>* 4 $ >7 

it. ^BSCcJ:oTB$railS:^rLTi5 0 . 

[0 120]—*. 2 5>f yBbMeoy-l y<7>mmtz& 
^xnWfflBfT d 1 &mtt$2ixh<?)t RWMfr. L 
<tt^T<50H**c*5V^T**^ffllBTd ldWMrSftfc 

mz, ymcommz&^xmzi&frmy-bm^ 

[0121] 35r*5*56W(cfeor . y<rmm<nm 
&&&mf$ittwzm&t>%:^cox\ y yj y&comm 

tcfclt*»*a*JHIB#»T L*:&lc. i >-a^i 

[0122] BSSOttfM. flj^fflSTa lO^ 
kPOSlT'J)*. fcfc'U ^a«Ta2t{l 2t' 

vvm<7)^i;9>i'tT*m^immz\j)Ztiz>. 



[0123]-?- LX 1 ^4 yaoBfSKfcVvCS^ii* 
MUST a 2 jflfcTt* t.mz2y<( ymim<?m*tz 

awe, wtc»sa*waTa2*«H»fts/i*. 

[0124] 27^ VB]aB^B**C*5V^T»#ja^ffl 
IBTa2#BII«?S*i&<0i:HWrMffLT. l7^@^ 
B**C*$V^T«SMffliaTr2 36<HttSil&, a^MBIT 
r 2fc;fel*Ti. *^JtBIS]Tr 1 kSKt, 2b'-xh@ 

[0125]fLT, 15>f va^B*£fcVvc*SJB 
r^T r l jMJBteSftjfcflL 27^f ^aJaB^B«*c*5V^ 
Tt>. )®:SliiA^Ta2^7L, $*»0Tr 
2#IB«r3fi6. iots ^7^f>Ol*^Jff 

[0126] — *\ 2 7>f ys£J&<oj4 yemmzis 

^xm^fmrr 2i)-m^fih<r>bm^^Lx. 1 
y^ys^mm^zts^xmTjkmmrr 2^»7L. 

^XHOT d 2 *<B»&S fiS o ^^HBEJT d 2 #BH*&S 

n^h. i ^>f yBcommiz^^xmrnfim^ztihtc 
[0127] 1 7 4yscommtz&^xftm^M®Td 

2*W»S<lafe*, 2 5^yaJa»^B*fc:*3V^T«>Ha 

C*fij«BT r 2 #»T L s ^M^MliT d 2 

*x&„ f LT#7^ym^, B*#<**£ff*>*:< 

[ 0 1 2 8 ] ±3* LfclMWim b* *y h y^/Ptr 

xm^tmmizAXzti&mixMomLftbti. 

4 y commit l,Z. fia^fflHTah, S^ilTr 
fc . * t*SWSJT d k 1M 0 L ftSiir & • 
[0129]H6^ f^MTOTa 1 . ^MmT 
r 1 . ^WTdltCfc^T, hfi 
-^«Ga l-Gayai^«^ffly-h(i^«Gb 1 -G 

[0130] Mitf . 1 ^-f (First Line) OBfft 

tcaaf^i:. »*a»«iBTaia^wisffliaTd 

r ltCi3V^TO^^^ffoTV^ 0 ^06T'{iS# 
a«Tal-Ta (m- 1 ) . »Tr 1 — T 
r (m- 1 ) . ^WTdl-Td (m- 1 ) !,Z& 

tt&wmcomfcZffltJi-t&fzMz. tia«Ta 
i . m^mmr r 1 . i^wit d 1 tc*5*tiB*^ 

a (m- 1 ) atf^WHTd 1-Td (m- 1 ) £ 

fcwc. ^Tco^-r y<nmm*Wtt*'tiib?£^. ttim 

«Tr 1— Tr (m- 1 ) IZ&^X . ^T07^y 

[0131] »C(C. mt'7hg^fy7;Pb'f^flf^ 
I«:AA$W>, f^a«Tam«$^g 
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#1 54 ^S<aB*teA*Sii«>. *LT. lyJ>B 
^■*t*J^T»*iM(4OTTam3^»T-r4fc. 2 5 

[0 13 31—*. i7^y@^ifc^^Ti^a^ 

KSHTam^TUcfi 2 70gtI^7^^I 
Stc^ V « S &*81iaT a m #BBMr5 ix£ ^ fc 

tbZtlZ. $*mHTrmfc:j3^t{)> a^JWISIT r m 
tliiaic. mt'7 MOT y^^t'f^fl^Cct^Tl 

[0 1341-f-LT. l7>fy|Ol^^UT^i 
BTrmAWS^ 2 54 VBJa»<3B3IW:*5V* 
Tfc. *t»*a»J«iaTam3M»TL. **JHfflT r 

[0135] £t<054 xvmmitz&^zm^M 

E|Trm«$jl^ 1 va^BSt^V^^ 
«Trm*17U »#a^JWBJTa (m+ 1 ) # 

[0136] 17^ ya^Bts^^rssa^HT 

a <m + 1 ) tfmViZtl&t. 1 54 >-B<0BS£m + 
1 1'7 h a ^ r ^ ? ;^ tr-rtf ff-t ^ A * ZtiZ. 
[0 137] ZLX 1 ^-Y ya^B*tc*5^T. 
»Ta ( m + 1 ) tmrr-th. 1 54 XB^B*C 

fcVvC#§&;W«IS|Ta (m+1 ) sMfcTLfcflL 2 5 
4 ^BJa»^B*tC*5^T t mtca^fflHT r m#»7 
U f^MSTa <m + 1 ) jW3»&S*U>. 
[0 138] ±J4LfctMWi, mkcnyy^y&nwm 

iz&^x. nt'7 ha^x^^^t'-r^fi-^ccwjEe-f 4 

SSfflHTr ntf&T^t&tTmOmL'fTfrtl. 3-54 

[0 1 39] 07 fl^HTam, H*J8]f§T 
rm£&WT\ #£2^^- hfl^HG a 1 — G a y 

[0140] mtH . 1 54 (First Line) COBS 
fc&B-f&fc. S#ji^M^Tamtci3V^T. BKCi:^ 

5:ftoTl^ 0 3::fcl37T't2#£a^WfaTam— Ta 
n . S^fflHT r m— T r n ^feJt4B*<?5i&ff SrK B fl 
-fhtzMZ. f^MTam, ^WTrmt:^ 
*t&BS^»ft£«^L"ti^. iot, 
Tam-TanC^^T. :£T<054 V<0BSl3:fl^£ 

£054 v<OBS(2^^£tT3 * 

[oi4i]H9c, *wmwm>mz&\\x . m= 



•y h a^MBSIT al-Tan OfflttSil 

154 y&<?mm<^z&&Mfs&ffli&2tiTfrt>. y 
54 y&commcom£&frnmtim-r*t&£X'cr>mm 

(ZTal -IT a n ) fc^EPT'TK*. 

[0 14 2] 1 7^f ygC0lSi:fc^TTr n^Tl 

i7u~j*mm&mTL.mTfi7<4yEcomm 
wswc. &co7]s-j*mmcom$&&MSTcL urn 
teztiz. % lt ±*£ Ltimm^Mx/mo^tih . 1 
7u-A»wti)^>f$m, $*7-f&?4 $ 
>-^m. #7-f voBasftmransr^LT^*. 

[0 1 433 iT07^f V^OMStC^V^T 1 :7l/-ARB 
[0144] ?BrJ£Bte 1 fmtz 6 0 W±<0 7 U- Ajffl 

[0145] £tt?WlTl±. #54 :^>B*£i3V* 

x. gixnmz&frmjscofkZcom* iy u-j»$mx 

DifflV*. W^»^?JTrl : Tr2 : 
Tr 3 : - : Tr ( n- 1 ) :Trn = 2«:2 1 : 
2 2 . ... : 2 ("-2) : 2 (n ~ 1 > k-Ti. Cl^^ffiia^ffl 

[0 14 6] 1 7l/-i,»t:ELfWMU^ 

/±Mmz&rt&%<DMm<nm7*Ltcf§m&ztz>. mt 

If . n = 8 <7>k § . £fflfcO^JBItlTB*#SBfc 
^COBKS: 1 00%ttl>h, TrUTr2m^ 

B**«»3t Lfc«^ccti i %comm&imx'Z . r r 3 

kTr5kTr8^iMtf? L/cii^tC{i 6 0 %0mgjf& 

[0 147)^WTrm^ll l^>fya^)B 
*0»#a^»BITam*qH«rS<iT*»4>. y7^@ 
<7)B*cO»&a^KITam#i»Ti"-&4T'COfflISI (S 
Tarn) J: 0> ^^k^JFB-Cfc*. 

[0 148 1 ^^fflSTr 1-Trnli, k^J:3 

fcV^T. Tr l^CTr3, Tr 5. Tr 2. -t^ 

omf¥X'm^mm*ttm2it&zti>^t&x'bh. tctz 
t. y<mmiz&ifh&z2<*waw* sv^a 

[0149] ^*|IS6^SJ«T'«i. E LggKfflTFT 
h^mX'foh. ELBUfflTFT^ y-MMBHS:^ 
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LT httC14r5 J: 3 fclWt fcftfc L D DffiiSS- 

[0150] hmMommmi*. ±te^- hm 
[0151] *j6Sfi<7^®<^IBSr*rSTii. i7^fyi 

$£&<^&^k**T'££ a ±ot, rV^tiT^fl 

& c k & < mnm^mm £ a^-r i^it a*»rftT* 
[oi52]4fc, *fCT^Jaes*«iafl0Wtfc:te& 

«5Sfc*5Wt, & E L«flS:tt & E LSi 

k£RS<-«rk#T*#i>, 

[0 15 3] SBSfi^JBffil&lX2T*ti. fy7^ 
<0 tT^ *fl» £ JH wc** £ ft d SBfcfr a*:^ 8191 

[0 154] 

[0 15 51 (SlJfcWl > *jB«WC*is nt'-yh^f 

[0 1 56] HI OtCl 7W-AJWHIfcJ3VVt. nfiCO 
*»&Affiia (Tal-Tan) k nffltfOX*3HR| (T 
dl-Tdn) k**as»T4$"f SV^Sr^r. HiWii 

[0157] *^SSCTO|gI&^aT'(i:. 1 7 U-AfflHJ 
mmT'\$ S F n ) £ % 1 7 U - AWH^*1S02H/fta^ 



-AMBH^SftSffi^r^lx-ARHS^aJS-r^J: 
[0 158] iKflMSfcioT* 

<oa*cB»$ix-r t < -r £ c k a*r* & • 
[0159] **3*sa*«ko«**±n ^ 3com&t,z&^ 

[0160] 2 ) :*3S«WCUL 6 b>y h^x 

[016 1 ] 11 H:, 1 7 V— AfflHtCfclvC^ nil 
<0»§&*J8IKI ( T a 1 — T a n ) k nfflcO^WBI 
(Td 1-Tdn) fc#a3rf£*4 fit 

[0 16 2] 6t' 7 hcO-fx^/Pb'T^fi-^SrfflV^clE 

itrrs*^ 1 7i^-^»3Hrt^*<kt 6m*vy 

7]s-£>mj%SFl~~SF6tfm?t>tl$>. 
[0 163]t/7l/-^SFl-SF6li 6b' 
•y hc07 r ^^;^b'-r^fi^#b'-/ McittELTi^*. 
f F 1 - S F 6ii, 6fll<7)§£ 

^il(Tal-Ta6) i:, niO^ffllTd 
1— Td6) kSr*LT^&. 

[0 164] m <mlil^60ffiRtf)») tvhltS 
JSELTV^SS^a^WraTamk^ffiHTdrnkSr*" 
nt/7^A«SFmtW, »*aA»BIT 

Wdm«tS. 

[0 1651 l7l/"A»Cflii^Tai:S 
^«BHTdk*<«OjBLffiS-r&c:kT\ l^ld^ 

[0 166] fwfflHTd 1— Td6<0;£5kL Td 
1 : Td2 : - : Td 6 = 2° : 2 1 : - : 2 5 Sr8tfc 
"To 

[0167] *n*gCT<7)ffia^raT'(i, 1 7 u-2±wm 
*tc^*t&^^&*^ratoss^ft**Jw^"^^k 

[0168] *i5*^S6«cO««li. ^S609 1 k Site 

[0 169] (mmm3) #tmmv&* nVvhwr 

[01701B12C, 17U-J*mfSlZ&\,\X. n + 
li^fSilAWH (Tal-Ta(nfD)hni 
(DWr^mm (Td l-Td (n+l) ) ttftmth* 
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[0171] *?atfltiint'7 h^ri^^fcxJNI 
■^Ic^tJELT. 17l/-AiW:n+iwy7l/- 
A^iaSF 1— SFn+l3&«»*tfe3ll6, ^LT^:/? 
I/^»HSFl-SFn+lil n+HI<0#§ii;& 
Jfflfg (Ta 1-Ta (n+1 ) ) t. nmcom^Mm 

(Tdl-Td (n+1) ) tS:WL"CV^6. 

[0172] fia^HTam ( mli 1 - n + 1 c7)ff 

[0 173] t/7l/-Ai@SFl-SFn-llt 
1- ( n - 1 ) \z y Y<n^i?9)V\L^mr%<r)&Vv V 
£*tt5LTVvg>. t/71/^AiraSF nSU'SF (n 
+ 1 ) tenb'>y hg<0r^^^b'-r^fi-ttc«J3SLTV^ 

[0174] *fc*S8tt«Ttt. Htt'-y 

(n+ 1 ) «±3!ttLTii}«L*V>. Wt 

SSFnhSF < n + 1 ) tf>f§H;i. ffij^7'7 U- Affl 

[oi7 5] i7u-^mmwzwz&&imTatm 

[0 176] m^mmTd 1-Tdn+ lfi0fi&li\ T 
dl:Td2:—: (Tdn+Td (n+1) ) = 
20 : 2i : ■•• : 2°- i £ffitt. 

[0177] *%wwwm%mx'te. i yu-^mm* 
x\ Bwsrasrrt. 

[oi7S] *mt&ma±iiffimz x -> x . *m&mcr> 
m^£'<T-?titziz. m-&o7u--j*mmm±x*?£fc 

[0179] RCb'-y Kc*fJfc-f 6 

t^7 U- ASBKto* 2r>fohW&\tZr>\ ^X mm L?z ifi . 

&¥tmzztuzmj£2ti%:^. i7u-j*waftizmt 

[0180]*fc. aWJfcWT1±«Jiffl[b*-y hWf^ 

/ub*r*e#tc«(6^4^r7u-AfflBta»a»/i 

b'y h<r>^^9^^itm^znm-h^y r y^-J>M 
ia*a»R*fct>ft^. a*, nj&th^y^-^m 



[0181] 5ri>*HSfiff9(JOffi^;(in ^ 2^%&tci>v^ 

[oi82] (mmi ) *sawr«i. mm<vmm2 
ommxmz&ux^ 6t'7 hox^^/^b'x^rfi^ 

tzL^mmmTitm= 5<nm^z^xwmtz>. & 

LT^O. WJiE^^^^^b'-r^m^b'y hS^m 
[ 0 1 8 3 ] H 1 3 tc . ^H^JcOffilS^tc^V^T . 

la^iBTa i-Ta6^ra$&sn*^>f s^** 

ITa6) Sr^ffl"T**r. 

[0 184] ifc. I$^)PLi*(:ot^il £ffi 
<0»!B 1 <0%& tmtX'hh <DX' . ££TiiKHJi«:«« 

[0 185] Ii&*>fcl94 vacoH^Cfe^T. S£ 
ji^aBHT a 1 #fPJ«f . SS&ttMiRIT a 1 #BJ 

tS^AW**** 1 94 vB^«*fcA*3*iS, 
[0186] f LT, 194 >B<OH*^fcV^rS§a 
^fflfUT a 1 jWKT* * fc . VttZ 2 y A V S BIB^W* 

lxiv-4 y&nwmn^&tmmiz. &yjy<vmm 

lz l b'-y h B<0t x^^b'x^ll^A* Six*. 

[oi87]-^ 2^>( yma&cnmmtz&^xwz 

a^HTal*<Stt$ix^<7>tl5|B#M?TLT. l7^f 
^ft-t^ckoT 1 yJ yS<ommtf^iki:fro. 

[oi88]>?-lt. i ?4 >m<7Mmiz&\,*xm^m 

TtW:t^ii«Tal^TL. giWTr 1 
tfmitkZtLh. Z LT . 1 b'v h ecOx^^/Wb'x^ft 

J: o T # 7 A xnWmtmjh Z'fiOo 
[0 189]—*. 2yJ ymmzcoyj ycommizte 
OTS/«Tr ltfmte$tL&(0£mmM.'frLX. 1 
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[0 1 9 0] *Mtq3fflflTd l*WttSft6t, 194 

T t JBCft^JflUBT r 1 aWRT L , ^^^88HT d 1 if 

^XftWmtST d 1 *<R»&3fi&<0fc |3jB*Mft. t> L 
<tt£T^BStefcvvc#^jffliaTd l*WttSiifc 

[0 1 93] «&^IBTa2*»$*i*4:. 2b' 
•/ h BOTS/'^/Uh'T^fiW 1 94 V BcOBfKMAS 

[0 194] ±3!L^i6ff«i5t^y MOfV^^hr 
^fi^^*CA^SixSfiaT'MlOjgLff*>n. #9 

[0 195]^:, 5 b'-/ h gof-V^yub'^fi^ 

B**^A*sns. »sa»«raTa 5 36«iiBfts<xfca 

[0196] 194 VBOBS£fc^T»§&*»HT 
a5#BJttS*l*fc* 5t' 7 hB^x^/Ub'x^fl^ 
#1 94^B^)B*(CA*S<1&. <£LT, 194>-B 
OlS^^Tf^a^Ta5^Tt^h, 29 
4yBfe»«oB*fc:*3^Tfc. IBfc:»&&*»!IBTa5 

[0 197]—*. 1 94 yg<?>Wmi>Z&^TW%&& 
WBTa53&<*7Lfc». 2 94 XBU&<094 >-c7)B 

frlT. 1 94 y@c0B*(3^V^"C^WHTr 5^53 
&£ft&«> ^STr5Ci50tt, fUSJtBiaTr 5 
fcEHSKz. 5t'7 hB^xi^Ub'^tm^cioTB 

[0 198]>cLT. 194^B<OB*fc*5VvC**3B 
IBTrSM^Stifctt. 2 94>BJ2l»OB*fc:*5V^ 
Tt, It:f^«Ta5»TL, feWTr 

[0199]^-:, £T<09 4 v<0BSl;:*nvtS*j{B 
fSITr 5^te3*l3tf*. 1 94 VB^BSt^V^T* 
^0Tr5«7L, »Sa^ffliaTa63&flHtSSn 
h. 

[0 2 00] 1 9 4 y@t7)Ifi:iJ^Tt^a»T 
a6#IPS&£*l&k. 1 94 >g(7)Ifl:6t'7 b B<0 
b'T^fl A2) £ . 

[020 1 ] LT 1 94 ^B<0B*fc:*5Vvr. 
»Ta6»7tl>, 1 94VB<OB*fc*5WC« 
*5W«BTa6^*7Lfctt. 2 94 VBJa»«0B* 



Ta6**§g*6$ft&. 

[0 2 02]-*. 2 94 VBJ2U^B*lCfcVvt** 
5M^Ta6*™s*L6^tRI«fJfeffLT. 194 

*fi^J:oT 1 94 ya^lf^m5:ff^ 
[0203] -f LT. 1 94>B<7>BSK;feVvt*^S! 
1ST r 6**W«r5*lfca. 2 94 >-BJ^tf>B*£fcV* 
T tHHtCS^a^HT a 6^7L, «*»BIT r 6 

-t^J:-oT#94 ycoBS^^Srff'J. 
[0 2 04] 194>-BOB»£;feVvCTr6#»TL 
1 7^f violf l 7l/-A»«7 

££194 yl^Iftfct^Tr 6^'87L 
fcflL 274^BJaB<0B*t:*JV^Tt>Tr67WRTL 
fcflL #9 4 ySOifCfcUT 171/-AMHW7 

u ni/»:^7u-A«iacos§a^raTa i^j& 

[0 20 5] zLxi&Ltzmmmv&VMZtih. 
i7t,-A»«n^^y/t, »Tr**4 

#94^B3R»fcWB»**UT^4. 

[0206] £T<094 y<0B*fc:*5lrVt 1 7 l^-^ffi 
IB^IIT-r* k 1 o<0B«**ft-*-& - 4: a*CS £ . 

[0207] «*»IBtO«S SrT r 1 : 

Tr 2 : — : Tr 5 : Tr 6 = 2° : 2 1 : ■•■ : 2 4 : 2 5 

[0208] 1 7i/- Aaira^ELs^^L^a 

JUMRI^*5«t&*<0B*<0«*LfcBH3&«&46. ffli 
if. =4^flko«£te* ^fflco^^lBIBTBSIfjWteKL 
^*&^a«Srl 0 0%t-T6k. TrUTr2Ci) 
^TB^^Lfc^fctiSX^Btt^a-C*. T 
r 3 k T r 5 Lfc%&fctt 3 2 %<7)»JE*^3ST' 

[0209] *fc*»9ifc:*5Vvc . #94 y^IfOf 
^a^eKiSVHCS^r^^Vwr. y94>-B?)B3t 
fcfe«t4»#a«BM3WflTUfcafe:. 194VBOB 

[0210] 4fc*Htt«"C«, #94 >-£OB3i<7>^ 
SlfflTr50fiSll 194VB<aB»<0»§&A»Iig 
Ta5#S4&S*iT*^, y 94 VB<0B*<a»S&* 
JBBITa5 3W»T^&4T<OJHB (ZTa5) J: 0 . ^ 

[02 11] i^SSfflHTr 1-Tr6ll k'?)J: d 

fcWC. Tr l^CTr3, Tr 5. Tr 2. -t^ 

u #94 >cowmiz&v&mz%jmi3&. svhim 
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[0212] *%wcomm>mx*ii. 1 54 ys^mm 

*^»*a^J^Ta*<*Tt-6aT'e0j«ia. WV^U 
Sk^T^I»: 1 by h^r^^b'x^fi^-SrS 
#&0»JBJ: 0 . £54 y^lf^si^oi^ 

£:Z$:m<~t&Z ttfTZ &C0T\ MM* %hr> 

[ o 2 1 3 1 *fc . imm^m^mt : mmuz-s^ 

^ixf\ t z-%.<rynm:\%hZ.hifX%^. £tz. #5- 
^F£m-ftzi%i!?Ti>. i&mz£->Z&&cOELm z Fcr>m 

*HJfiWT'«. 6b^y ^<^V?/^b-f:* 
^I^£ttJ£L^|g]^omli2^^ 

tztzL^mmmx\tm=5<Dm^z^xm^th. % 
(7)b v®*?™<r>mz^x\$. *%pmttmi&mcoffi 

[02 143 014k:, *^JSWc0SB16*ffi^fe^T . 
BTCSLfc. 4fc. #HE"f*b*-y bat:, 154VB 

<r>mmv>mz&&mi$&mt!i2tixfrt>. y 54 
mmwmz&frnmw&Ti-htx'cowm (iTai- 

ZTa6> Sr^EpT^-T. 

(7)Bm'2<7>m&tmtx'h2><r>x\ zzximwm® 

[0 2 16] (ittfHci 54 >e^H^tcfcv>T. S# 
&^ISTa4#Mi{r$*L*. «Sa»JBiaTa4*«BB 

teZti&t. 4b-y hs^^^b^fi^i y A 
ysnmrnizAJiztiz. 

[02i7] fit, i 54 >Bcommt f z&\,^xm*& 
lt 1 7>f >- @ C7)a^c7)^ t mmz , #54 v*>b* 

tC4b'*y hBOf f > f ^t # 7 f 3r«#*«A*8<t&. 
[0218]-^, 2 54>'Bm«0B*£*5Vvc#& 
ii*«IBTa4*«aj»S<lic0i:Bll*M1 ! fLT. 154 



>'B«0H*^*5V^T«*»lHTr43& $ BB«rS*i-S. St* 
W3HTr4#rateSixSi:, 4b'7h|of^^tr 
*fl^£ X 1 54 ymvm&ifimfctfii. 
[02 19]^LT. lyJ yBemmizti^xwm 

mTr4wmtbztiti®. 2y4y&\m<nmmz&\^ 

TtW(C»*ii^8iaTa43W»TL. SSfflTr4 

[0220] 2^4 ymimnyj y<?mmiz& 

^T«^«BEITr4*W4&Lfca. 1 ?4>-Btf>B*fc: 
fcVvc^ffl|gTr4#»TU ^^MTd4« 

46S*i&, 27>fyiiaB07^^ift:iJ^ 

Ta^ffl^Tr4^fe$fLl>^^|«lB$Mfi : UT. 17 
JfflHJT d 4 «<Blttft3 flT t & V \, 

[022 1 ] im&mardAifimtfi'&ti&k. 154 

y g oi*4«S* fr*>& < =S: £ . 
[0 222] act:. i^4yacoB*^*5^T^«*«l 
HTd4#Mte3ftfcflL 254 yafetfW)H*Cc*J^ 
T i IBtcasaWBT r 4 *«»T L . #**JBHIT d 4 0* 

[0223] — a\ 2 54 ym&Wriy* ycrmmzte 
^T^^^Td4^te8fLl>c7)i:lRlB5Mfi : . tL 
< «^Tc0B*fc:*5V^T#*^»!iaT d Aim^Ktz 
mz, 1 7>f ygCOlf^^tf ia^«HTa 5^ 

[0 224] 1 54 ^S<0H*£;mvC«SS*«EIT 
a5*fll»&»#i6k. 5b*y hBO^?/Ub^:tft# 
#1 54 ^B<0H*fc:A*S<x6. ^LT. 154y@ 
^B*fci3V^»Sa*»IBITa5*«»T'r*i:, 2 5 
4yBJ3»<OB*K*J^'Ct. UStcS^a^HTa5 

[0225]-^ 1 74^B<^B*^*JV^T»Sa^ 

MTa5»TU:fi 27 4 yEimcoyA ynw 

m(,z&^xw£&frnmT S i5tfmii;2ti&cDtmm& 

ffLX. lyjyB<ommiz&\^XWikMfSTr5i)<m 
J&S*l*o SSWHTr 5tCi>^Tt>, SSlSTr5 
tlHlfttC. 5 b'«y h ^fJ9)V\L"f^^[ZX otl 

[0 2 26] ^LT. \y^y^<7MWiZ^X^m 
HTr5 3^H«fiS*tfctt. 2 7^l»If(:^^ 

[0227] ^(C. ^:T054 >-c7)H*^V^T^^I 

[0 2 28] i7>fy|oiim^fia«T 

a2*W$ni)t, 2b' 7 hB^xi^^^b'x^fl-^ 
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# 1 5 4 >' B <?MmzX1l Ztlh. 

[0 2 2 9] -eLT; 1 54 >"B<7)H^C;BVvC##& 
^HTa2«7ni:, 2 54 >'@»^» 
fcfeWCfc. «(C«Sii^ffl!ISITa2*«M4SSil6. * 

lt i 54 v @ t^miz. #54 ycomm 

[0230]-^, 2 54>BJaR<0B*ti5Vvt«S 

yB^>«3RC*jv^TasUHBITr 236(<BII«rSii4. SI?* 
ffllBTr23&W*8il4k. 2t'7h@^fy7/l/tr 

[023 1] fit. 15^f^B^)B*t:l3t^T**«l 
HBTr 23&W»8*lfctt. 2 7^B»I»:feV^ 

[0232]-^, 2 54 yafi»*>5 4 y*)B*fc*$ 
^t^lHTr 2^4&§ix^^fc|l|B#MfirLT. 1 

^fflHTd2^raJ6Sn&. 

[0 2 3 3]^^«BfflTd2*<Bll«r3<i6i:. 154 
y B oBXd*X>K £ ffibSr < =3r & . 

[0 2 34] 194^B^)B**=*5V^TIMiSM 
RlTd 2*^t&S<i3t«, 2 54 
T fc«fc*eSSJH!T r 2 L . ^W^fflHT d 2 

[02351 -J, 2 7^y|«07^f^BIM 
^T^^^1Td2^%$ix^c0h|llBtMfi : . i> L 
<tt^T^>B*tc*5^TlP«*ffliaiTd 2fim&Ztit: 
mz. 154^B^B*^*5V^T«SiiA»HTa3^ 

[0 2 3 6] JiaL^iftm±l-6C0^T«Oh'-y hcOx 

fen. #^4^B*rfcfc:. »#a^jffliaTai:. a 

S10TrL #«*JfflfflTdl:3&<ll0igLaia-r&. 
[0237] 154 yB^H*^feV^T^TC0^^H 
Trl-Tr6^7L^, 1 54 y|^ISCi3V^ 
T171/-AW87L, lfl/&<7>:7 l^-JUSffgeOfi 
%K0»£ii*JWia <*S?tt«rttTa4 ) tfBBi&SiX 
£ 0 Sfcl 54 >-B^)B*K:*Jt^T 1 7 U-A»!ia#» 
7t^, 2 54^BWB^B*^*5V^Tfc 

[0 2 38] *L"C±aL^iftff*W«0jSS<l&. 
17U-A»!ra^BH«r-r&^4 $>7t. WT-$h$4 

* y7\Z. 3-54 >-cOBf^K^faM£WLT^6, 
[0239] :£T<054 WW£tz&^X 1 7U-Ag] 

[0240] #Hifc0«TfcL *SJWHk50*S £T r 1 : 



Tr2:-:Tr5:Tr6 = 2°: 2 1 : — : 2 4 : 2 5 

[024 1 ] 17U-AfflH+fcEL3R^*<«)KLfc* 
A»fflfcl3»t&*<0B*^0«*LfcPBB*<*4*. ffli 

00%h*T^h. Tr UTr 2tC*5 
V *TB***«3fc Lfc*^ Wi 5 . T 

r 3 b T r 5 Lfc*£ Wi 3 2 %*M»«*<SegtC 

[0242] 2r#*«HJI£;feV vt . &54 >-<7)Bm<0§ 

fc*5*t&»*a*«llB*<»TLfcttfc:. 154VBC0® 
*Cc*5tt*»*ii*»lia36«BB«rS ft* J: 3 fc-T 6 . 
[0243] i fcfcSSfl^Tli. #54 VC0B*^0«^ 
MTr5^^i 154yB^aScOS#ii^IH^ 
T a 5#BBttSftT y54 >-B<9BS<0«&&* 
«HaTa5*M»T-r«4T^0»Iia (2Ta5)iO,I 

[0244] i^^fST rl-Tr6ll d 

fcWC. TrlO»:(:Tr3, Tr5, Tr2. -h^ 

U #54>coB*fc:*J»t*»*ii^Wa3&«. SVHcfi 

[0245] xmmmwwmxmTii. 1 54 >-@<ob 
Bs^s^a^raTa^T-r&iT^s. 

»*atriWHJ:»K *74^B*O«*JIBBI<0S3S: 

^^k^< ^s*i^b« «: *5rr & d k a^Tirc ft h . 

S<i-r^-«co«*S:fl4ik*«T**. #5- 
«S(c*Hvc #ft«c»4rSELtWittiEL* 

[0247] ^^*HJfeMc0lgiS^T'(i. 1 7 1— A 
fflffl+T 1 «V«*Wia (*HSS09T'(iT r6)S, 

k. i7u-2±Mf3*z'i&^m^mmnmmz. m 

[0248] ±lfiS^tcJ:-oT. +IBJMlO«*ttf-> 
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[0 2 5 0] *WI*r«i. nt'y hc^f 

= n - 2 co^tcov ^TBffiHi- § o 
[02 5 1 ] *HiftW|eOffi»^rffiT'«. ft±ffib*'y 

*WTrn_l ^2^fflTrn_2i:C^]t 
TV>6. *LT. ^l^l0Trn_lhS2SSI 
0Tr n_2C0^*im(3«IiELT. S l»§5i*JffiEI 
Tan_l tS2»^3i^»3HTan_2fc^ift*t^ft 

[02521015 fc. *H»W^iB»^Tffi^*5^T . 

<7>T\ #t* y M;:*fJfrf 68 

#3i^fiB^Ta 1-Ta (n-1) . Tan_l N Ta 
n_2<0BHtt3;h.&*>r ^y/^t^UCo i^Cs 

imT-tbt-CtOWm (ITal-ITa (n-1 ) . 
STan_l, ITan„2) £^ep"C^"3\ 

[02 53]4fc, mmwrnt^mmz^Tte. mm 

[02 54] 4fc*SWsWCtt. HCt'-y h^fy^^ 
b*r*fi^»3«K-r**l**»iiaTr n_l fc»2« 
SfflHTr n_2«:, fffi^b'-y ht*fiE^*a*JH 

[0255] m^MST rl-Trn, T r n 1 „ T 

r n„20fi?ii, Tr 1 : Tr 2 : »■ : Tr ( n- 
1) : (Tr n_l +Tr n_2 ) =2° : 2 1 : ■•• : 2 

[0256] i y v- j±mm* 

[0257] ^mmmuiMmmzx -> x , +hbib^ 

^Srffo/ct^^. R0^d7U-^ffllBH±t:*5E3e 

5<^%&lctt^TAfa<OBKI2^£*i 

[02 58] ^*>*HSfiMT*tt, Htt'^hcsen 
**«BKI^2oJ)-&*&t:ov^T3l^L/-*<. *3fcBjjti 
£ixfcRR5£Six3rv^ 1 7U-AJWfilrtfc:|5|kb-y Mc 

*ri5-r h $u*mm& 3 otLt ait t t» a» . 

[ 0 2 5 9 ] «BK«r(i«±fflb # -y YWf-J9 



;Pb*T*«#fc»iEt-i«^)!iat«B«ttfc*«. #3£ 

[0260] ^r*J*HM£«<0flt«« n ^ 2<0*££;feV* 
[026 1 ] (SUM* 7 ) *3tttWCfcL *SKB^«* 

[O26 2]0i 6 t,z v-*m^mmm®$& e 0 

f&Z7uv7mX*^r<t« 6 0 2(iy7M/yX^, 6 0 

3 «ie«i3f & a .604 m mmm b . 6 o 5 a^mss 

[0263] y7M/yX^6 0 2Cli^O7^(IfC 

^ie«HI»A6 0 2£terV^b*T:tfl^ (Digi 
tal Video Signals)^^t^ 
•3. IB«IUHB6 0 3Wi7»y^(i-^- (Latch S 
i gna 1 s ) #A:fcS*l"0*<&. 5t«aEGIK 6 0 4 

[0 2 64 ] 01 7^y-xfi-^HIgi&IilS&6 0 i<oi 

[026 5] y7M/y'X^6 0 2t:^i8IH^ 
o -y ?fI^C LKtX^- hMVUXfi^-S Ph^$ 

$ y^-^^iettHIBA 6 0 3W&t&1S&<7>5 

( LATA 1 "-LATA x ) (£%tl?tL?Jl$tl 

fttoZntZi"? bUiSX?6 0 2t l Z&\,*X£j&£ 

^yym^-z. '<v7YWx*MffimmLXfr 

iE«IHKA6 0 3}W^&«»C07^^A (LAT 
A_l-LATA_x) l t ZZtl?tlAj)*?h£0%ffif8. 
ttZLXh^\ 

[0266] tm®8% A 6 0 3 * ^ V ^fl^A^I 

6 1 O^AylSiX^ 1 b' y h^f-J9)V\:^m^r 
f)K ««C*»^5-y^A ( LATA 1 ~LATA 

[0267]^, ^mmmxmmmm a 6 o 3 £t 

^^/l^b'-r^fi^SrKOatrlRfc:. IE«0KA6O3^ 

^"f^^^^^^A ( LATA 1 ^-LATA x ) 

li^^^^b'x^fl-f SrA^LTV^j^. #3HB 

tt«ro(MUciR«dn«r^. K«0BA6O3*ftrr& 
^u-r^tiztfLfrLxmrnz^iSfjut'^xm^z 
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[0 2 68] IB«1I]BA6 0 3^T^Xf-y^7 7 

[0269] i7>f ymmmT^th t . IfrtilnlB B 6 

0 4#*-t&«»<05-y*B (LATB 1 LATB 

x ) tc. y y^m^Uie0 9i:ifLX^-/^^^i'/U 

(Latch Signal) ^t&Sfl^. <T<0l»IIk IBttBBA 
6 0 3^t«lS^7 7fA (LATA_1~LAT 
A_x) ^«K§ixTol>7 f ^^7Ub''7 r ^fi^. ten 
HlBB6 0 4*«*-r&«a<r)7-/f-B (LATB_1- 
L AT B_x ) SJ$£ft&* 

[0270] xx^^b*T*«^fciE*EI»B 604C 
iSa3L»^iettE»A6 0 3tli, x7M/^6 
0 2#»*><0*-f ^ >^fI-^^So'#. ifccoib'vhtfco 

[0271] c<02ni@m yjymrswzte. enm 

BB6 0 4t::§#&£ix, «*S*LTV^4-r^^t*-r 

*m#**je«BigB6 o 5tcA*$*i& . 

[0272] 5gmnft®B6 0 5tt«ft<O«a8fc£0K 

(ci-cx) *%urv^i. m^^mss (ci-c 

x) <r)*hfJil:fy^f*iftfA*8tiSk. 
ISr^/Wb'-r 6 1 * fcti o cvmmttz X o 

[ 0 2 7 3 ] m 1 8(c«aK50HBC 1 eoftfttWrfllJfc 
<r>-m*^t« *fc«8Hft€IU»C2-Cxt>|S|t«« 

[0274] usaa^EiBc i u^«a«6 3 1 t . 4 

o^h7^a7^3>y-hSWl-SW4i:. 2o 
O^f yA-^-I nbK I nb2h£^fLT^&o 
[0275] leHiaBB 6 0 4 L AT B_ 1 *» 
^a^^ix^xx^^b'^fi^cloT. SWl-S 
W4cox-f •/^y^SJffliSix^. **$swiat/sw 

3(cA^$il^f r ^^^b'x^(i^h. SW2&tfSW 
4klA*Sil4T^^/Pb*T*fi^»i. InbK In 
b2(:ioTERU^. WWSW1^SW3 
^yc0t^liSW2MSW4l^7, SW1RI/S 
W 3 7<7)£ S ii S W 2 Rt/ S W4 ti* ^-o T ^ 

[0 2 76] SWlXl/SWS^^kS, 5£«8£S 
6 3 lA^lSl c^SWiai^SW3^ltV-X 

[02 77] ^£SW2&t/ : SW4 5£ 
^^6 3 ia>fctf>m85 1 c(iSW2Sr^LT^7»>^ 



[0278] SWa 1 7 £#88 LT . BUfe*0iSfl^\ 1 
?4 yWHrtt. je«8EEIB6 0 5 3Wr^6±T^«S 
f££@B (Cl-Cx) fcfcV *T EH^lCfi**!* . J: o 

[0 27 9] 3nB. y7M/^^^0t:f3-/ 
HlB^S'JiOiaBSrffl^T. 7 >y f-BBfcrHiCx^^^ 
b*-r:*»t J: 3*cLTfcRv\ 

[0280] »S3i»ffly-h«#IMaWgBfc 
a^ffl* 1 - hfi^WBBEIB^fll«K:ov^TKW6. 

«fta L tf^aAffl y- h ft^tSHEiSlElB Geo V O 

[0 28 1 ] HI 9«»*a^ffly-Ml^lMBIMgB 
6 4 lcO«^Sr^'T7'n.y^0T'J)'&o 

[0282] »*a^ffly-hfi^MUBtt0B64 1 
teL %tL?tL>--7 hUz/A? 6 4 2. A' 7 7r643?: 

[0 283] *&ii^ffly-h(i^«J|gBlllB6 4 1 £ 
fcwr. y 7 M/yX^ 6 4 2 1:^ n 7 ? C LKRW 

^ - h^wfit s p*«A*8iii«: kti , *4 

[0 284 3 »*a^flBy-Hi^«*=«. 19<t>» 
(Om^comi^ 7fy/fflTFWS2X>( -y^>- 

<7Xt\ ^-y 7 r 6 4 3tt*S^8S£S*NI fc*^«Kir 
[ 0 2 8 5 3 &*3. a^ffly- h«*l«BttIil»0« 

ikxcom^my- hmm&(,zmm2tix^& e lsb 

ftffiTFTSr, #a^»ira(Ci>OT— JMC^y^S, 
[0286]^, isyhUiSAfCDlthVlZT^-y 

$yrm^i:&&~?2>J;otzLXi>£k^. 

[0 287] *ftwiz&^xm^bti&$m}\9\mz. ^ 

[0 288] ^SS09l-Hife^6he*tc 

«**i>*Tsafrr ^ - k ^tgT'$> ^> . 
[0 289] (msm8) *mmmxi±. bik^l^ 
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[ o 2 9 o ] H2 o^mmm<r>mmcr)±mmi:^. 

hfl^iSSG a j aVS^ffly- HI^«G bjhMI) 

[0291] io2kio3ii, ^n-msiiM 

y/iTFTt»2^ vfy/fflTFTt**. 4fc 
104^:105{1 *it-etL«8»MII«TFTfcEL« 
i&fflTFTTJ>&. 

[0 2 9 2] SIM -yfy/fflTFTl 0 2O7-X 
fRttJ: KU-f -^r(i}f^B£l$ 1 9 OSr^LT 

ttl 8 3^lTlSWfflTFTl 04tOh'M VfB 
Jfc*2M7f^lTFTl 
0 3<Z> V-;MB«fc KIM -WiffiBHBR 1 

8 3 ^^LTlSSWfflTF T104<7)HH 

tg^sfu:** 1 ?. t3-*«saffla»i8 4fttxy-h 

iSKl 8 5fcS»S*iTV>*. JSrtjy-hBUl 8 5<7) 
— »tt«8BBIWfflTFT^>y-h«8ik LT^fELTV^ 

[0293] #*&*Bjy- hfl^HG a j «0— SWi. 
fglM -vf>7lTFTl 0 2WS2X^f y^V^ 
fflTFTl 0 3^y-h©Et LTflMELTV**. 

[0294] i^t»«»»V i ^ >*- hH» 1 8 5t0 

tv^SM^yfyti 0 7 ££4. 

[0 2 9 5] HaSJfflfflTFTl 0 4C0V-xa«ii« 

araa&n v i *5 o s km >mm±mmm 

IS 1 8 6 ^itLX E LigiftfflTFT 1 0 5^V-Xi« 
fcS»3irO**. ELlSSfflTFTl OSttFlM*' 

y-hlffl&Gh jOHBMt* ELigfjjfflTFTl 0 5 
[0296] H 

14. IISft«l-7ta*CfflA'&*>-ti:T*M5i-*^i:** 
[0297] mtm\9 ) *WIW«i. *SK*03S# 

sa^HSSR^T f T£fi«-r vtswr 

B3IM^TFTi:H— »«±(cR«fc:»KLTfcJ» 

[0 2 98] 02 1 (A) J; 3— - 

y7*kcr># 7 0 5 9#^X-^# 1 7 3 7 tf y X* Z iZft 

tgttfyA%t'<7>#7Afrt>&&mWL5 0 0UC 



^«Krif^lft««**fe*4Tflfi»5 0 0 2*Bfcth. 
mttt. r7X7CVDSt'SiH 4 , NH 3% N 2 0*> 
6fW3*l*HKU«fc5' l J 0 02a^l 0-2 

OO(nm) (ff4L<«50-l OO(nm)) JBfifcU 
R«fcSiH 4 . NjOj^fefHHSfiiBWfcH^t**^ 
, Jn>']|i5 0 0 2b£5 0- 200(nm) (0*L<« 
100-1 50(nm)) ^J*SfcWi»«i"6. #5g]5fe 
WTiiTflMS 5 0 0 2 £ 2 Jlfltiftfc LT«Lfc*^ ME 

[0299] M^ISO 0 4-5 0 0 6(4. ^ a s H 

u^&R¥«*15 0 0 4-5 0 0 6<7)/?S(42 5-8 
0(nm) (1ft£L<\±3 0-6 0[nm)) 

(iy'Jnyifcliy'J 3^7- (SiGe)^ 
i: ft V*. 

[03003 u-^-teiMtmv&ikMimftmzim 

l^^^IMS3 0 0{Hz)i: U U-if 
-X*/l^-©g£ 1 0 0-4 0 O (mJ/c m*) (ft* 
^:(i20 0-3 0 0(mJ/cm 2 ))^:«. Y 

;^*«saSR3 0 — 3 0 0[kHz)fcL. U-lf-x 

300-600 (mJ/cm*) 
(i350-500(mJ/cmn)i:«^^o * LT 
mi 0 0-1 OOOUmh Wi^4 0 0(jum)t« 

m) £50-90f%)h LTffdo 
[030 1 ] &tvC. W)t¥»*i5004-5006 
^■dy-MeiHH5 0 0 7«:»«i-&. y-MfiRK 
5 0 0 7lir^X"7CVDffi4fc(4Xy^-y^&*fflV\ 
mZ£4 0—1 5 0(nm)fcUy , J3yS;^iJS 
t»SW6. tttHfllttt, 12 0[nm)^)f?tlM; 

14. r7X7CVD^T'TEOS (Tetraethyl Orthosi 
licate) fc0 2 ££rfi^U ^5JE;fi 4 0 ( P a k 
SJS3 0 0-4 0 0rat U S^tt ( 1 3. 5 6(M 
Hz]).t*W0. 5-0. 8[W/cm2)Tiftm^ 
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Otitis V ? >Btii* ^a4 0 0-5 0 0rc)^7- 
[03 0 2] ^LT. ^- h tmm 5 0 0 7 ±£y- h 

mm z mm-htzthcom i owkr 5 oo s t m 2 <m 

«K5 0 0 9fcSr®ffi-r«.. *HJfi^lTii. g51<0^m 
150 0 8£TaT5 0-1 00(nm)Of$CM 
L. S2Oiti5009SWT*l 00-300(nm) 

[03 03] TaKi^^y^ TaW-y^h 

ArCcSS^Xe^KrgrJn^&fc. Tal^SKi 

ffl<7)T a lte>tttt*tt 2 0 1 ju Q c m)SST** 0 h 

liisouQc m] msxh o **- bms k -r & i-ia^ 

aK£^fc:t#££fc#£B*£. 

[0 3 04] WKt»«^4*&fctt. wt^-y^b 

xr-y (WF 6 ) ^ffl^^cVDatMt^uH 

i,zim&fflk$:mz<£mw$> o . w««o»«?«i2 o 

[ju Q c m) JSlTt-f 6 £ t #3* U*. W^(iSB H H fiS: 

£\fcEg9 9. 9 9 99(%]COW^-y-v hSrfflVV $ 
#EM^TW«£»jjfc*S£4:fc:J:9. &ijt^9-20 
[ 0 3 0 5 ] *HttOTT«. ^ 1 C0^SK5 0 0 

5£Sfli\ t^fftfcTa, W, Ti, Mo. A 1 . Cu 

ili5008$:lft^y^;U (TaN) TTOSU * 
2^115 0 0 9 ^Wh tl.ffl^M, 3S1<03M£ 
l5008^Ht^y^ (TaN) TJBKL. ^2*0 

^ti5oo9^A i fc-r mi^m®? 

5 00 8£^{fc?>'?yL' (TaN) T'JBfSU lfS2cO^ 
(H2 1 (A) ) 

[03 06] \si>XVlzXh~?X9 5 0 1 0£?g 



^Jl^d. ^SSCTTiilCP (Inductively Couple 
d Plasma : BHBS^fflT^Xv) Iyfy/StfflV\ 
x 7 fy/ffl«:CF 4 i:Cl 2 ^U l[Pa)o 
E*T*n>f;PS^«flit5 0 0[W]tORF ( 1 3. 56 
(MHz)) m^SrtSALTr^XvSri^LTffao £ 
Ml (Mf^f-y) £i 1 00[W]ORF ( 1 3. 5 
6[MHz))»]iSAU MW:t^S&^TX 
*E«r9«Hrt-&. CF 4 hC i»*»&Lfc*£*:ttWBt 

&l/Taffifct>|RlSJK^X*y^y^Sil&. 

[0 3 07]±iBxyf->'^jftft-Ctt. l/^hCJ:^ 

wairf rxsEEossm^j: 1 nrnwaRxsm 

«JKttl5-4 5 # k=S:6. MfiBfflttfc»aEt« 
^£&<x^>^&£^;:l;L 10-2 0(%)g 
ScOfJ^-CX-y^^^HSritJp$-ti:-S>t^V^ WRtc 
S«"&BMkHfl:^ 'J n Jttt 2 -4 ( ft»t 

Ii3) X't>horc\ *-><~^*v*>7ym\,z±*) % K 
-CtH-ffcS^ 'J 3 XK^Bai LfcBBtt 20-50(nm)lg 
X-yf-y^ft&dfclCSr&o LT. miCOX«yf- 

ltojBtt^anwso 11-5015 micommms 

0 1 1 a— 50 1 5ai:m2O^mil5 0 llb-50 
15b) ZCDtZ. y-MH8R50 0 7 

tc^wni. mi com^mmm 50 11-5015T 

«*>to8rV*«Wi 2 0 - 5 0 ( n m) gjgx y 
[0 308] *LT. m^K-tV^Wfcfr^Nffl 

5r^F-rffiO*fKiF-X*«: 1 x l 0 13 -5x 1 0 
^(atoms/cm 2 ) hL. SD5imflE£6 0 — 1 0 0 
[ke V]£ LT*t?o NSSrft*-r6^»»7C*k LT 

1 smizm-thTvm. mmmuvjy (p> *^at« 

(As) S:fflv^*\ ^ciTii'Jy (P) c: 

^mil5 0 1 2-5 0 1 5^NMSr^-T^^ 

^ftTc^tcw-r^v^^h^o. sesi^mcSfSio^ 

MM^5 0 1 7 — 50 2 3#»fiK3ii&. S1W« 
mmM5 0 1 7-5 0 2 3tliix 1 020-^1 x 1 0^ 
[a t om s/c m3)C0i8KKHrNSS:W-5--r-5=R« 
ft7C«t*Jirr6. (02 1 (B) ) 
[0309] JXfc:, 02 1 (O ^-ri^^, U^'X 
hvx^li^iL^ri^^, S20x.yf->'^jaigiSfi : 
9 e x 7 fy^:CF 4 K l z to 2 t*m^. w 
KSratRW^x^^^^-r^. ^2cox-y^V 

rtsmzx r )m2<7)&tt<nmmm 5025-5029 

(miO^mil5 02 5a-5 0 2 9 a £ §S 2 <0*imJI 
5025b-5029b) 4:^*^4. 
h«*K5 0 0 7^V^TJi. ^2^0^Kc0^m^5 0 
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2 5-5 0 2 9T«i35H»V^««iSfeK2 0-5 0 
( n m ] g£x / ^ y *u» < =5r o fc £ ft 

fto 

[03 10] WlWaI^CF 4 i:C 1 2 Ofl^^i: 

l 5s TaF 5 , TaC \ b immB[Tt>&. Sot, C 
F 4 1 C 1 2 (7){B-&^XT«W)gat/TaK*^^^V 
^sft*. u>>u £<O«£;«r;*fcM<0O 2 Srj^ri- 
ft fcCF 4 fc0 2 #RJELTC Oi: Ft* 0, F^#/P 

2k Ta»4F*««*LTtffl»Wfc:x.y^y^aME(7Dl|| 
JlD«^=Srv\ ifc. TaiiW(cJt«L-C»^Sn^v^ 

T a <0BH MM ± 7 y SS^* t RJE L & * S fc T 

[0311)fLT,i22 (A) t^rfi ■Sfc^tf) 

JIJ: 0 i K-XSSrTtfTigV^njSmff^frk LTN 

Mfl;EE£ 7 0—1 20(keV)tL, lxi0 13 (at 
oms/cm 2 )£7)K-Xirfil\ 12 1 ( B ) TlMfi 
^fMte»j£$ftfc» 1 ^>fi«ft««^rt«fc:*rfc«r 
^«Wa«S:®K^«. h'-fy/li, SS2tf)»tt*Ml 
m«5 0 2 6-5 0 2 9 £ ^F^7U^(^^ ^7X7h 
LTfflV\ Sieo8ti50 2 6a-5 02 9aWTH 
eo««^fc^*7C^aara3<i4 J: 3 fc K-^V^f 
ft. -3 LT . »3<J03f*Bftffl«5 03 2 — 5 03 50* 
Btf&tih* i<O*3^«*fW*5 0 3 2 — 50 3 5 

twhisiifc u y ( p ) oasti. m 1 oanM 502 

6 a- 5 0 2 9 aCO^-^-tf^OBWtrft^TMR**^ 
«*$3B«r*LTV*ft 0 ^lco^®i5 0 2 6a 

-5 0 2 9 a<7)T— ^<-SPi:fi^ft*W*«(C*3^T. 
^ 1 CO^m® 5026 a- 5029 a<0<r->*-S<oaS 

[0 3 1 2] 02 2 (B) fcijrti ac»3tOX7fy 
rsm&ffo. X^y^^^XtCCHF^ffl^. RJE 
tt^yx 7 fy/a(RI E£) tffltvcfr?. 3*3 
OX7fy«iCJ;0, gl£Oiti5025a-5 
0 29a<OT—^-fflSrffl#MtCX.yf-V^LT. Ifll 

-5040 (^1^115036a-5040ai:f 



2<D^m/l5 0 3 6b-5 04 0b) Z<?) 

tz. r-htmms oo7k:*>vvm. %3<mm&> 

3HM50 3 6 — 50 4 OTa*>#i 3 5rV^fW«ttSfetc2 
0 - 5 0 ( n m } Six y^y^tm<^ tzmwm 
j££ftft. 

[03 13] S30x 7 fy»; £ J;oT, fH3<^ 
tttt««5 0 3 2-50 3 5£*JVvtJj^ 
5037a-5040 a t m=Sr ft fB 3 W*fi!»ffl« 5 0 
32a-5 03 5ak. fll 1 OTOHMHtti: ffi 3 
ttli«i:C0ia<J0lS2C0^ttttfHJa5 0 3 2 b — 5 0 3 5 
bfc?Wgj£;*ftft„ 

[03 14] -f- LT. 02 2 (C) tc^J: -5^. Pf- 
t*;HT FT?rMt§M^#15 0 0 5 , 5 0 
0 6 tCSl<0««S! fc ti^O^m^om 4 <OTOH»fS« 
5 04 3-5 0 SAZ&fcth. ^3^M^ti5 
0 3 9b. 5 0 4 0b ^^TCf C«tl>7^; h I 

N^*^STFT2:»fiEi-ftft«^N|tfWi5 0 0 
5. 5 00 5^J:l/iHHSP5 0 3 6(41/^xhvx^5 
2 0 0T'^®^SatT^<< > W«5 0 4 3-5 
0 5 4£Ji^^ftJ^ftif^'C > J V#«llllSftTV*ft 

ittfyy (B 2 H 6 ) S»\fc>f*yK^t«« 
U *cOV^^co®«(CfcV^Tt^«I«a#2x 1 0 
20- 2X 1 0 21 [a t oms/cm 3 )h«J: dfcrf 

fto 

[0315] J,Xb4Tc0X8T*^ fl^il^ft*^»«cJi 

comvxomnm 5037-504 o#y- hs®*: lt 

HMW-ft. 4fc. 50 36(4S«^V-Xfi^HkLT 
Sfig-Tft. 

[03 16] \siSAb^A7 5 200£mzLttk. & 

iDS^^ttftTESBtiSttft^ftXSSffi. <ioxg 
(47 r-^r^-^Srffl^ftgftr^-^ffiT^f o . 

0. 1 [ppo] JaT<Offi*#H«+T 4 0 0 — 70 0 
(°CK ft^WtCii5 0 0-6 0 0rC)TiT9 tOT'fc 
0. *^CTTi45 0 0raT'4B§^^S^fi : 5. 
^'t, S3c7)^C0^m/15 0 3 6- 5 04 0Cffl^ 

[0317]?^ 3-1 0 0[%]tO**S*tf#H 

3oo-4 5orc)ri-i 2mm<vsmm* 
m\ s^^f^s^TK^b-rftxs^ftd. ccoxg 

*>^H«r»«Wftxe-C*ft. *M<0ft<O*SkL 
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[0 3 18] &ivt\ [22 3 (A) £*rf J:3£. Sgl 

comfstmm 5055 srBMta-ftx »j 3 >m&t> 1 0 0 

-200(nm]<0l?t»lSti. *^±te*ttlft*» 
Sl^fgSl5 0 5 5. Jg2^Jf fi]|&^®l5 0 5 

-^stjimu mma&so 57-5062^-- 
vrmiSLLtzik. mm&m < km ve«) 5 0 6 2k 

[03 19] *2OJilB«««5 0 56i:LTtt. ^TS 

^ ^ h\ sicyrs h\ r?y;K bcb (^//y^o 

ffeS£§t5 0 5 6tt¥«fl^S^V^^WT. Tffitt 
IzBttltiT? VJl'fimi Ll*. a^3B»«rc«TFTfc:J: 

»4L<«l-5[jum) (Sfefcijffi 
L<li2-4(jum)) fc-T*UfftV>. 
[0 3 20] 3^^h^-^fi!cU, h'7^x 7 f 

JlS5 0 1 7-5 0 1 9&tzl±Pmco^nm%M5 0 4 
3. 5048. 5049. 5 0 54t:Itl>3y^^ h 
ES5 0 3 6tcltl»3^;h^/K 

[03 2 1 ] ^iiS5 0 5 7 — 5 0 6 2tL 

T. Tii^lOO(nm). T i £^t?T;l^~^AM 
S300(nm), Ti«l 5 0(nm)^A' 7 ^tI 

mm Ltz3 mmmcommm z mmnmmzs 
[0322] ttz. j&mmx'i*. mmmm 5 0 6 4 ^ 

UITOKl 1 0[nm)<OffSJCJBjacU 

y^tfrofc. fflsm^ 5 0 6 4 5 0 6 2 k 

If LTfi£r£J: 3fcE*f l>:^t'3y^; h^Kot 
v*&. KHfc>f y ^ Ate 2—20 [%)<ogtfl:SSa 

(ZnO) Srfi-&L^aHB^«MS:fflv^Tt>A^, 
Illi 5 0 6 4 ^'E Lff ^il t ^rl, , ([223 

(A) ) 

[03 23] <WC 122 3 ( B) ItZfjk-tXolZ. 

%tstmm (^mmmximnjmm) z 5 0 0 ( n no 

cOJ¥£C7gj£U S^l@5 0 6 4 IZftfc-th&mzffl 

natjB&Lx. '<>7tLxmmt&$z3<ommtm 



Xliotztb. &MW&WX*$> & o 

[03 24]JJCfc:. EL1506 6&£T/mm (MgA 
g€S) 5 06 7$:. JtS««tt*fflV^T*«BttL* 
V^aaWB*-*"*. 3r*3. EL/f 50 66<0®i/I*i8 0 
-200(nm) (HSWfcliil 0 0-1 2 0(nm)) % 
Ht&5 0 6 7<nmZl±l 8 0 — 3 00(nm) (ftSW£ 
(42 0 0- 2 5 0(nm]) fc*t*ltffiV>. 

[0325] £«0I«Ttt. #fefc:»i6-r&B*. life 

* mma x vit&izttfo-t h mmzn ltji 

ELJi#J:tfB«£»jfi-*-*. fflU ELKijgffi 
[0326] fiP*>. 4-r*fe*i»^6H*Ja»*^T 

[0 3 27] ££TliRGBfcttl5Lfc3«Bfc>EL* 

afeSBK^OELSH 5 -!:* 

<0EL*ftS*ft (aKtttOfe^Byf : CCM) fc £ 

LXRGBt,zttmLtzELm*&mtzZ>tt%:b'£m^ 

[0328] ^r^o. EL15066h LT*i4Mai^«S 

4«fli»tELJik-r<itfjav^ 

[0329]«t|»5067t»«t4. ^rfc*** 
WlT'iiPiai 5 0 6 7 fc LTMgAg?:ffll^ 
(idmcRSSilsfi:^. ^@5 0 6 7 £ LTffi<0&»]«D 

[0330] wmz. mtimwkX'tch'^v ^-^ 3 

yl5 0 68^3 00(nm)(7)J|$«t^. M"y^ 
^-^ 3 >^5 0 6 8^?BfiS;LTi3<-hT'. EL15 
0 6 6 **^*^«a^"& ,1 1 tfTZ . E Lm^ft 
ffi&£Zt>1,zm#>&Zttfft$:&o is a 

yf&5 0 6 8(i^*r L t»iSft^^^^V\ 
[033 1 ] l3Ui23 (B) (c^-TJ:d^ffl3t^ 
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< mmmmz t Mm^mm^r f t 

X. y-Xfi-^SIIglSIIlSS^Iglft^iJcSrl O(MHz) 
[0 3 3 3] Srfc. Sl^CliU 2 3(B) <Wm&T& 

[0 3 34] ttz. /N e 7y-yym»:±^f 
§ 0 $ tttz^ t ^smi^s^ 1 z mm^t h tztbo n * 

9? (7U^^r'Jyhf-^7 h : FPC) SrW 
[0 3 3 5] 4fc. **«M'C^'txefc:«itf. 3Wt 

[0336] *HJgW(A, USStfiJ 1 -8 b Stelzm^lZ 

h^x mm- hzt if^mvh & . 
[0337] (mm i o > *?tmz&^x , 

zta,z±n. ELS»<o(KHWi^fl:. 

iTJ»*S:rfiI±S*3t«©S:^-r. (T.Tsutsui, C.Adac 
hi, S.Saito, Photochemical Processes in Organized 
Molecular Systems, ed. K.Honda, (Elsevier Sci.Pub., 
Tokyo, 1991) P-437.) 

[0339] ±£<omXtZ& 0«#S<XfcE Ltffl ( 7 

[0340] 
Utl ] 




[034 1 ] (M. A.Baldo, D.F. O'Brien, Y.You, A.Shou 
stikov, S.Sibley, M.E. Thompson, S.R.Forrest, Nature 
395 (1998) p. 151.) 

[034 2] XKOffcjtfc J: 0«SSftfcE L»« ( P 
t««s) O^H^tOTK**. 
[034 3] 
[fc2] 




E t E t 



[0344] (M. A.Baldo, S.Lamansky, P.E. Burrrows, 
M.E. Thompson, S.R.Forrest. Appl . Phys. Lett. ,75 (199 
9) p. 4.) (T.Tsutsui, M.-J.Yang, M.Yahiro, K.Nakamu 
ra,T.Watanabe, T.tsuji, Y.Fukuda, T.Wakimoto, S.Ma 
yaguchi, Jpn. Appl .Phys. , 38 (12B) (1999) LI 502.) 

[0345] ±%Z<om$Ll f z£ 9«ftS*lfcE L«« ( I 
rig*) 0^*SrJ3lT(C5rr. 

[0346] 

[<L3] 




[0347] KLt<0 i o tCHS«ffllfi^^^O«3t%5e 
£J8^**&J: 0 3-4^Sv^hS5^fi^5W^ 
[ 0 3 4 8 ] «r#. *sat«K0»*tt. £tfcffl 1 -^JS£ 

[0349] ( mmm 1 1 > *jMfl*>B 

[0 3 50] 02 7 ( A) CC, ri/-t-I^S«TF 
Tcommmi:7K°t. M80 0 1±t:y-MS8 0 0 
23WgfiKSilTV^. ^LTy-bmS8 0 0 2£?fo 
M800 l±^y-hteB«8 0 0 33WB«Sil 

t^&. y-h*^K8oo3±(cv-xms8 

005Rlf¥U^ ym&8 0 0 6tf&&LZtlX\< > >&. £ 
^>tc. y~xmS8 0 0 5&t/Kl^>'®e&800 6£ 
lot. y-h«a*»8 0 0 3±(z*«H £ »«*fe s Sr& 
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[03 5 1 ] H2 7 (B) «C. SX^^-I^ITF 

Tcommmz^-t. mms i o i±^y-h«s8 i o 

2**»dUS*TO*4. *LTy-Mt«8 1 0 2Sr«o 
1 0 l±fc**-MBItK8 1 0 3#»lRS;ft 

tv^&. a*, y-hm&ms 1 o 3±wr»¥*f«R 

8 1 0 4jWKSS*iTvv&. ^1^*18 1 

0 4iCV-XtI8 1 0 5jit/HH ymffi81 0 6 

[0 3 5 2] 1212 7 (C) tz s X9tf-m<n^WTFT 

nmmmzTFt* &wls 2 0 1 ±.icv-xmt8 205 

RXf 4 yW&8 10 6tfMf&ZtlZ^Z>. f LTV 
^Xti8 2 0 S&tf FW yfffi8 1 06$:IoT, 
£K8 2 0 1 ±£ WH»f«R8 2 0 4*W*S<1T^ 
h. £fz. *»*SlfW«8 2 0 4±fc>'-MBSM8 2 
0 3#»l£$*rO*&. S^lC. y-MftlMt82 0 3 
_htcy- MS® 8 2 0 2tf&gLZtlX^i>. 

[0353] ^m^mmtt?&t&ft?mzftmz 

'jrtfi/y, #'J (N-^f/^n-^) . ;Ky (3 

[0 3 54] ^y^7xymi>»iftl(l 

[ 0 3 5 5 ] ffl^*^««W*»fl«i* 7 *- 

[03 56] ^It^OfMUi. HJS#I 1 - 1 OnWlSL 
[03 5 7] 2) EL^SrfflV^cfBeSSS 

[0358] *%BBO^jt5IS*fflV^^m^«SSfc L 
T. br^tf*?. t^?^^. i-^Ufa 

yyXfA, ^SS^iSB tm*. *~r>f 



itlWIKR&XM. (flrtttfK-teDigital Versatile Disc 
(DVD) ^K#i&f*£B£U *tf)H«S:3t*L3 

[03 59] 02 4 (A) ttELSK*Sarc»D* Mfr 
2 00 1. JJ*S2002, ^fSS2003. *b'— # 
-SB2004. b^A^Si^ 2 #SS 
0^cO%3tSlfSli^gP 2 0 0 3 £JBt%& .1 **C* h . 

<. ife B B faru>f xvi>m^W£®t*t&z.t#X' 

[03601124 (B) ii-r^^X^/^^^T*) 

0. *»2 10K a*92 10 2, f*SP2 10 3, 

g^-2 104, j^asSSBW?- h 2 1 0 5 . 

-2 10 63**to. *«B^«0fmaSWi«5^S2 1 0 

2tzfflV^^t^T'#^)o 

[0 36 l ] (12 4 (C) Jiy-hffi^-v^nytf 
jl-^T*>0. **220K 1*2202, Sw652 
2 0 3. K 2 2 0 4 . frrSBJgiK*- h 2 2 0 

5. ^yf^y/7W2 2 0 6Sm, 
583fe§6Wi*w« 22 03t:ffl^|, l :tmi>. 
[03 6 21 H2 4 (D) ltt/^)l>ay\Z*~?X'h 
0. *#:2 30 1 . SSS2 3 0 2, >U 7f230 
3. J#fl5*-2 3 04. !WM*^-h2 3 0 5*t* 
O. #S£^fl*^Hte^S52 3 0 2tzm^&ZtW 
X'Zh. 

[036 3] H2 4 (E) mmm^^ttctmmco 
mmw±mm (SftwciiDVDS^i) * 

*240 L t*2402. gUr^A 2 4 0 3 . 
B24 04. IE»j«f* (DVDf) 2 4 0 

5. SM-2406, Xt-^-a52 4 0 7f$:t 
tf* Sli^A24 0 3te±hLTH<£fff8£SliSL. a 
^«B 2 4 04«i±fc LT£^«SrS^&**. 
Bfl^^^Mii-ix^^^A. B24 0 3. 2404 

[0 3 64] 02 4 (F) \$d[-7)Vmrr 4 

(^. y K^^hT^XTW ) T'foO. **2 5 0 

1 . t^2 5 0 2, T-2±U2 503^t5. *56 H J 
^SB^Miia^^ 2 5 0 2 tefflOS Cl fc 4 . 

[0 365] 02 4 (G) tib'x^^^T'fcO. 

2 6 0 1. m^2 602. Mft2603. ^h^S^ 
-N2604. •J ; E3yg)iai2 6 0 5.S«»2 6 0 

6. A' 7 fy-2607, ^AM2 6 0 8, 

- 2 6 0 9fm. **WO»«Katta*«S2 6 0 



(£6) )02-22 1 936 (P2002-1 ffi 



[0366] 4(H) JdSMffCBT* 0 . * 

*2701. gf*2 7 0 2. a^gB2 7 03. ^A7J 
SB2 7 04. S^raj*SB2 7 0 5. SWP*-2 7 0 6. 
JMHRSfeK— h 2 7 0 7 . TyT-f-2 7 0 8l?£-£tr. 
*3tW<7)f&&gait&ViU 2 7 0 3 izm t i& Z k tfT S 
4. =5r£k «^2 7 0 3«flfeOlHlfcafe<0*** 
aSrT 6 i k TtJMWK^THW* ZWt&ZttfX'Z 

[ 0 3 6 7 ] . Ltmoft%M&#*< 

[0 3 68] ±ieig^«S{i'fV^-^yh J 5>C 
AT V (ir-TVI^Hf) ^rkO^iifiEltaSriitT 

[0 3 69] msmii&tLx^&utttfmj) 

t LXJC^n$:ft^ftX'Bl&-t&£olzmfrt&Z 

[0370] a±.cr>miz . *wn<7)mm&mumtbxfc 
< . *> whttmffmxwttozm^hz tA^t&x- h 

[0371] 

[^cos&mi 

Htaaswfcfca* s tLWz-fecmm&ft&z t vx-z 

h. tfz. ^y-mmitZH^X. S-feSfcSSr&ELtt 
^Sr^-f^EL^SriSft^^T't, *SJ£k: J: ->T# 
•fecOE L m=f- com Wfr <■ ?'<y KSHt L T RJrM^fe*^# 

btitt^t ^?zt &ffi<rz kwx-z h . 



[nu *w%<r>%imm.<7M%;<7>mm . 

[03] »Sii*ffly-hft^«k«^ffly-Ht^ 

mtizAiizti&m^cofj s>^f-r-h„ 

[04] Btt££ft&Ii£l>aMH. 

[as] ^siMijwiBkssywiaioaa-t&^-f s> 
[06] •^^ffly-htt-visk^ffly-hfi-^ 
[07] *#a^ffly-hfi-^iak^ffl^-hft^ 

S8k £A71 Ztizm^co? 4 5 y^-v- ^ . 
[08] IEi!)lcfcft4B^co»[B60. 

[09] s^a^^^k wm^i t nm^mmcomm 
[0103 w$&*-my-hm^&tm^my-h{g, 
[0ii] »&i&*ffiy-hflre*fc**fHy-i*e 

[012] »£&^ffly-hfi^tSk^ffly-MI 
[013] * & 1913 k fUSSlS k **^BIBKoai 

[014] *sa^wiak^wsk^N«^^coaj 
[015] »sia*jHHfc«*wrafc^s3wra*>aj 

[016] 7 -Xfi-^HBifiUlg&cOT'n -y ? 0. . 
[017] V-Xfi-^l8fB»IS]K<omffl0. 
[018] tt80K£m»C 1 <O(hIS&0. 

[019] y- hi&qiasamwfa -,9m 

[020] *^<7)%3^IS<OB*cO±B0. 

[0213 xftwcoftftgimcoimyTmz^-rm. 

[0223 *^«OfBfe^S^f^^5r^0. 

[0233 *^Baw5BJ3IH«0fra8^rffi £ ^0. 

[0243 #3&BJ3«S£^S£ Jfl^fc^SS^S. 

[02 5 3 -&W=S:?Bia!a<OB^)lH]&80. 

[02 6 3 E V%^<nnKW3iW(iZ^-tm. 

[02 7 3 tf«¥*lflc£JflVVfcTFT«OWEBI. 



[053 



[019 3 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the driving 
method of a display device capable of obtaining 
constant luminance without being influenced by a 
change in the temperature. 
SOLUTION: In this driving method, the change of 
luminance of an EL element due to temperature is 
prevented not by controlling a voltage to be applied to 
the EL element but by controlling a current flowing 
through the EL element. Concretely, a TFT controlling 

f 

the current flowing through the EL element is made to 
be operated in the saturation region. Then, the 
current value IDS of the TFT is not almost changed 
by a VDS but it is decided only by a VGS. Thus, 
when the value of the VGS is determined so that the 

current value IDS becomes constant, the magnitude of the current flowing through the EL 
element becomes constant. Since the luminance of the element is roughly directly 
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CLAIMS 

[Claim(s)] 

[Claim 1]Are a pixel characterized by comprising the following a luminescent device which 
carries out two or more owners, and said 3rd TFT and said 4th TFT, A gate electrode is 
connected and the source region and a drain area of said 3rd TFT, One side is connected 
to said source signal line, and another side is connected to a drain area of said 1st TFT, 
and the source region and a drain area of said 4th TFT, One side is connected to a drain 
area of said 1st TFT, and another side is connected to a gate electrode of said 1st TFT, A 
luminescent device, wherein the source region of said 1st TFT is connected to said power 
supply line, a drain area is connected to the source region of said 2nd TFT and a drain area 
of said 2nd TFT is connected to either of the two electrodes which said EL element has. 
The 1st TFT. 
The 2nd TFT. 
The 3rd TFT. 

The 4th TFT, an EL element, a source signal line, and a power supply line. 

[Claim 2]Are a pixel characterized by comprising the following a luminescent device which 
carries out two or more owners, and said 3rd TFT and said 4th TFT, It is connected to said 
1st gate signal line by both gate electrodes, and the source region and a drain area of said 
3rd TFT, One side is connected to said source signal line, and another side is connected to 
a drain area of said 1st TFT, and the source region and a drain area of said 4th TFT, One 
side is connected to a drain area of said 1st TFT, and another side is connected to a gate 
electrode of said 1st TFT, The source region of said 1st TFT is connected to said power 
supply line, and a drain area is connected to the source region of said 2nd TFT, and a drain 
area of said 2nd TFT, A luminescent device, wherein it is connected to either of the two 
electrodes which said EL element has and a gate electrode of said 2nd TFT is connected to 
said 2nd gate signal line. 
The 1st TFT. 
The 2nd TFT. 
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The 3rd TFT. 

The 4th TFT, an EL element, a source signal line, the 1st gate signal line, the 2nd gate 
signal line, and a power supply line. 

[Claim 3]A luminescent device characterized by the polarity of said 3rd TFT and said 4th 
TFT being the same in claim 1 or claim 2. 

[Claim 4]ln [ are a drive method of a luminescent device which carries out two or more 
owners of the pixel characterized by comprising the following, and said TFT is operating in 
a saturation region, and ] the 1st period, In [ a size of current which flows into a channel 
forming region of said TFT is controlled by a video signal, and V_„ of said TFT is controlled 

GS 

by said current, and ] the 2nd period, A drive method of a luminescent device, wherein 

GS 

of said TFT is held and predetermined current flows into said EL element via said TFT. 
TFT. 

An EL element. 

[Claim 5]ln [ are a drive method of a luminescent device which carries out two or more 
owners of the pixel characterized by comprising the following, and said TFT is operating in 
a saturation region, and ] the 1st period, In [ a size of current which flows into a channel 
forming region of said TFT is controlled by a video signal, and V^ 0 of said TFT is controlled 

GS 

by said current, and ] the 2nd period, A drive method of a luminescent device with which 
current which flows into a channel forming region of said TFT by said V„ is characterized 

by flowing into said EL element. 
TFT. 

An EL element. 

[Claim 6]ln [ are a drive method of a luminescent device which carries out two or more 
owners of the pixel characterized by comprising the following, and said 1st TFT is operating 
in a saturation region, and ] the 1st period, In [ a size of current which flows into a channel 
forming region of said 1st TFT is controlled by a video signal, and V^ 0 of said 1st TFT is 

GS 

controlled by said current and ] the 2nd period, A drive method of a luminescent device, 
wherein V QS of said 1st TFT is held and predetermined current flows into said EL element 

via said 1st TFT and said 2nd TFT. 
The 1st TFT. 
The 2nd TFT. 
An EL element. 

[Claim 7]ln [ are a drive method of a luminescent device which carries out two or more 
owners of the pixel characterized by comprising the following, and said 1st TFT is operating 
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in a saturation region, and ] the 1st period, In [ a size of current which flows into a channel 
forming region of said 1st TFT is controlled by a video signal, and of said 1st TFT is 

GS 

controlled by said current and ] the 2nd period, A drive method of a luminescent device, 
wherein current which flows into a channel forming region of said 1st TFT flows into said EL 
element via said 2nd TFT by said V_ e . 

The 1st TFT. 
The 2nd TFT. 
An EL element. 



[Claim 8]ln [ are a drive method of a luminescent device which carries out two or more 
owners of the pixel characterized by comprising the following, and said TFT is operating in 
a saturation region, and ] the 1st period, In [ a size of current which flows into a channel 
forming region of said TFT is controlled by a video signal, and V„ 0 of said TFT is controlled 

Go 

by said current, and ] the 2nd period, A drive method of a luminescent device, wherein V 

GS 

of said TFT is held, and predetermined current flows into said EL element via said TFT and 

current does not flow into said EL element in the 3rd period. 

TFT. 

An EL element. 



[Claim 9]ln [ are a drive method of a luminescent device which carries out two or more 
owners of the pixel characterized by comprising the following, and said TFT is operating in 
a saturation region, and ] the 1st period, In [ a size of current which flows into a channel 
forming region of said TFT is controlled by a video signal, and V^ 0 of said TFT is controlled 

GS 

by said current, and ] the 2nd period, A drive method of a luminescent device, wherein 
current which flows into a channel forming region of said TFT flows into said EL element 
and current does not flow into said EL element in the 3rd period by said V 

GS 

TFT. 

An EL element. 



[Claim 10]ln [ are a drive method of a luminescent device which carries out two or more 
owners of the pixel characterized by comprising the following, and said 1st TFT is operating 
in a saturation region, and ] the 1st period, In [ a size of current which flows into a channel 
forming region of said 1st TFT is controlled by a video signal, and of said 1st TFT is 

GS 

controlled by said current and ] the 2nd period, A drive method of a luminescent device, 
wherein V QS of said 1st TFT is held, and predetermined current flows into said EL element 

via said 1st TFT and said 2nd TFT and said 2nd TFT is come by off in the 3rd period. 
The 1st TFT. 
The 2nd TFT. 
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An EL element. 

[Claim 1 1]ln [ are a drive method of a luminescent device which carries out two or more 
owners of the pixel characterized by comprising the following, and said 1st TFT is operating 
in a saturation region, and ] the 1st period, In [ a size of current which flows into a channel 
forming region of said 1st TFT is controlled by a video signal, and V„ of said 1st TFT is 

WW 

controlled by said current and ] the 2nd period, A drive method of a luminescent device, 

wherein current which flows into a channel forming region of said 1st TFT flows into said EL 

element via said 2nd TFT and said 2nd TFT is come by off in the 3rd period by said V . 

GS 

The 1st TFT. 
The 2nd TFT. 
An EL element. 

[Claim 12]ln [ are a drive method of a luminescent device which carries out two or more 
owners of the pixel characterized by comprising the following, and ] the 1st period, A gate 
electrode and a drain area of said 1st TFT are connected by said 3rd TFT and said 4th 
TFT, And in [ a size of current which flows into a channel forming region of said 1st TFT is 
controlled by a video signal, and V GS of said 1st TFT is controlled by said current, and ] the 

2nd period, A drive method of a luminescent device, wherein V„ 0 of said 1st TFT is held 

Go 

and predetermined current flows into said EL element via said 1st TFT and the 2nd TFT. 
The 1st TFT. 
The 2nd TFT. 
The 3rd TFT. 

The 4th TFT and an EL element. 

[Claim 13]ln [ are a drive method of a luminescent device which carries out two or more 
owners of the pixel characterized by comprising the following, and ] the 1st period, A gate 
electrode and a drain area of said 1st TFT are connected by said 3rd TFT and said 4th 
TFT, And in [ a size of current which flows into a channel forming region of said 1 st TFT is 
controlled by a video signal, and V GS of said 1st TFT is controlled by said current, and ] the 

2nd period, A drive method of a luminescent device, wherein current which flows into a 
channel forming region of said 1st TFT flows into said EL element via said 2nd TFT by said 

V GS- 

The 1st TFT. 
The 2nd TFT. 
The 3rd TFT. 

The 4th TFT and an EL element. 
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[Claim 14]ln [ are a drive method of a luminescent device which carries out two or more 
owners of the pixel characterized by comprising the following, and fixed potential is given to 
- the source region of said 1st TFT, and ] the 1st period, In [ a video signal is inputted into a 
gate electrode and a drain area of said 1st TFT via said 3rd TFT and said 4th TFT, and ] 
the 2nd period, A drive method of a luminescent device, wherein predetermined current 
flows into said EL element via said 1st TFT and said 2nd TFT with potential of said video 
signal. 

The 1st TFT. 
The 2nd TFT. 
The 3rd TFT. 

The 4th TFT and an EL element. 

[Claim 15]ln [ are a drive method of a luminescent device which carries out two or more 
owners of the pixel characterized by comprising the following, and ] the 1st period, A gate 
electrode and a drain area of said 1st TFT are connected by said 3rd TFT and said 4th 
TFT, And in [ a size of current which flows into a channel forming region of said 1st TFT is 
controlled by a video signal, and V QS of said 1st TFT is controlled by said current and ] the 

2nd period, A drive method of a luminescent device, wherein V_. of said 1st TFT is held, 

and predetermined current flows into said EL element via said 1st TFT and the 2nd TFT 
and said 2nd TFT is come by off in the 3rd period. 
The 1st TFT. 
The 2nd TFT. 
The 3rd TFT. 

The 4th TFT and an EL element. 

[Claim 16]ln [ are a drive method of a luminescent device which carries out two or more 
owners of the pixel characterized by comprising the following, and ] the 1st period, A gate 
electrode and a drain area of said 1st TFT are connected by said 3rd TFT and said 4th 
TFT, And in [ a size of current which flows into a channel forming region of said 1st TFT is 
controlled by a video signal, and V GS of said 1st TFT is controlled by said current, and ] the 

2nd period, A drive method of a luminescent device, wherein current which flows into a 
channel forming region of said 1st TFT flows into said EL element via said 2nd TFT and 
said 2nd TFT is come by off in the 3rd period by said V 

The 1st TFT. 
The 2nd TFT. 
The 3rd TFT. 

The 4th TFT and an EL element. 

[Claim 17]ln [ are a drive method of a luminescent device which carries out two or more 
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owners of the pixel characterized by comprising the following, and fixed potential is given to 
the source region of said 1st TFT, and ] the 1st period, In [ a video signal is inputted into a 
- gate electrode and a drain area of said 1st TFT via said 3rd TFT and said 4th TFT, and ] 
the 2nd period, A drive method of a luminescent device, wherein predetermined current 
flows into said EL element via said 1st TFT and said 2nd TFT and said 2nd TFT is come by 
off in the 3rd period with potential of said video signal. 
The 1st TFT. 
The 2nd TFT. 
The 3rd TFT. 

The 4th TFT and an EL element. 

[Claim 18]A drive method of a luminescent device characterized by the polarity of said 3rd 
TFT and said 4th TFT being the same in any 1 paragraph of claim 12 thru/or claim 17. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the EL panel which enclosed the EL element 
formed on the substrate between this board and the cover material, and its drive method. It 
is related with the EL module which mounted IC in this EL panel, and its drive method. In 
this specification, an EL panel and an EL module are named a luminescent device 
generically. This invention relates to the electronic equipment using the luminescent device 
which displays with this drive method further. 
[0002] 

[Description of the Prior Art]Since an EL element emits light itself, its visibility is high, a 
required back light is not needed with a liquid crystal display (LCD), it is the best for 
slimming down, and there is no restriction also in an angle of visibility. Therefore, the 
luminescent device using an EL element attracts attention in recent years as a display 
which replaces CRT and LCD. 

[0003]An EL element has a layer (it is hereafter described as an EL layer) containing the 
organic compound in which the luminescence (Electro Luminescence) generated by adding 
an electric field is obtained, the anode, and the negative pole. Although the luminescence in 
an organic compound has luminescence (phosphorescence) at the time of returning from 
luminescence at the time of returning from a singlet excitation state to a ground state 
(fluorescence), and a triplet excitation state to a ground state, which luminescence may be 
used in the luminescent device of this invention. 

[0004]ln this specification, all the layers provided between the anode and the negative pole 
are defined as an EL layer. A luminous layer, a hole injection layer, an electronic injection 
layer, an electron hole transporting bed, an electron transport layer, etc. are concretely 
contained in an EL layer. The EL element has fundamentally the structure where the 
anode / luminous layer / negative pole was laminated in order. 
In addition to this structure, it may have the structure laminated in order, such as the 
anode / hole injection layer / luminous layer / negative pole, the anode / hole injection 

http://www4.ipdl.inpit.go jp/cgi-biii/tran_web_cgi_ejje?at^ 3/19/2008 



JP,2002-221936,A [DETAILED DESCRIPTION] 



Page 2 of 42 



layer / luminous layer / electron transport layer / negative pole. 

[0005]ln this specification, if an EL element drives that an EL element emits light, it will be 
called. In this specification, the light emitting device formed by the anode, an EL layer, and 
the negative pole is called an EL element. 

[0006]By the way, the drive method of the luminescent device which has an EL element 
mainly has an analog drive and a digital drive. Especially, since it is possible to use the 
digital video signal (digital video signal) which has picture information as it is, without 
changing into an analog, and to display a picture corresponding to digitization of a 
broadcasting electric-wave, promising ** of the digital drive is carried out. 
[0007]As a way the voltage of the binary which a digital video signal has performs a 
gradation display, the surface integral rate driving method and the time-sharing driving 
method are mentioned. 

[0008]The surface integral rate driving method is the driving method for performing a 
gradation display by dividing 1 pixel into two or more sub-picture elements, and driving 
each sub-picture element based on a digital video signal independently. Since 1 pixel must 
be divided into two or more sub-picture elements and each sub-picture element is driven 
further independently, this surface integral rate driving method needs to provide the picture 
element electrode corresponding to each sub-picture element, respectively. Therefore, the 
inconvenience that the structure of a pixel becomes complicated arises. 
[0009]On the other hand, the time-sharing driving method is the driving method for 
performing a gradation display by controlling the length which a pixel turns on. Specifically, 
1 frame period is divided during [ two or more ] the subframe. And it is chosen by that each 
pixel lights up with a digital video signal in each subframe period whether lends and there 
is. The gradation of this pixel is called for in integrating the length of the subframe period 
which the pixel turned on among all the subframe periods which appear throughout [ one 
frame term ]. 

[0010]Generally, since organic electroluminescence material has quick speed of response 
compared with a liquid crystal etc., the EL element is suitable for the time-sharing drive. 
[0011] 

[Problem(s) to be Solved by the lnvention]Below, the composition of the pixel of the 
common luminescent device driven by time-sharing drive is explained using drawing 25 . 
[0012]The circuit diagram of the pixel 9004 of a common luminescent device is shown in 
drawing 25 . The pixel 9004 has one of the source signal lines 9005, one of the power 
supply lines 9006, and one of the gate signal lines 9007. The pixel 9004 has TFT9008 for 
switching, and TFT9009 for EL drives. The gate electrode of TFT9008 for switching is 
connected to the gate signal line 9007. As for the source region and the drain area of 
TFT9008 for switching, one side is connected to the capacitor 9010 which the gate 
electrode and each pixel of TFT9009 for EL drives have in the source signal line 9005 in 
another side, respectively. 
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[0013]When TFT9008 for switching is in a non selection state (OFF state), the capacitor 
9010 is formed in order to hold the gate voltage (potential difference between a gate 
* electrode and the source region) of TFT9009 for EL drives. 

[0014]The source region of TFT9009 for EL drives is connected to the power supply line 
9006, and a drain area is connected to EL element 9011. The power supply line 9006 is 
connected to the capacitor 9010. 

[0015]EL element 901 1 consists of an EL layer provided between the anode, the negative 
pole, and the anode and the negative pole. When the anode has connected with the drain 
area of TFT9009 for EL drives, the anode turns into a picture element electrode and the 
negative pole turns into a counterelectrode. Conversely, when the negative pole has 
connected with the drain area of TFT9009 for EL drives, the negative pole turns into a 
picture element electrode, and the anode turns into a counterelectrode. 
[0016]Counter potential is given to the counterelectrode of EL element 901 1. Power supply 
potential is given to the power supply line 9006. Power supply potential and counter 
potential are given by the power supply provided in external IC of the display. 
[0017]Next, operation of the pixel shown in drawing 25 is explained. 
[0018]With the selection signal inputted into the gate signal line 9007, TFT9008 for 
switching will be in the state of one, The digital signal (it is hereafter called a digital video 
signal) which has the picture information inputted into the source signal line 9005 is 
inputted into the gate electrode of TFT9009 for EL drives via TFT9008 for switching. 
[0019]Switching of TFT9009 for EL drives is controlled by the information on 1 or 0 which 
the digital video signal inputted into the gate electrode of TFT9009 for EL drives has. 
[0020]Since the potential of the power supply line 9006 is not given to the picture element 
electrode which EL element 901 1 has when TFT9009 for EL drives is come by off, EL 
element 901 1 does not emit light. When TFT9009 for EL drives is turned on, the potential of 
the power supply line 9006 is given to the picture element electrode which EL element 901 1 
has, and EL element 901 1 emits light. 

[0021]A picture is displayed by the above-mentioned operation being performed in each 
pixel. 

[0022]However, in the luminescent device which displays by the above-mentioned 
operation, change of the temperature of the EL layer which an EL element has with the 
heat etc. which outside air temperature and the EL panel itself emit will also change the 
luminosity of an EL element in connection with the temperature change. Change of the volt 
ampere characteristic of an EL element when changing the temperature of an EL layer is 
shown in drawing 26 . If the temperature of an EL layer becomes low, the current which 
flows into an EL element will become small. On the contrary, if the temperature of an EL 
layer becomes high, the current which flows into an EL element will become large. 
[0023]As the current which flows into an EL element is small, the luminosity of an EL 
element becomes lower. As the current which flows into an EL element is large, the 
luminosity of an EL element becomes higher. Therefore, since the size of the current which 
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flows into an EL layer with temperature changes even when the voltage impressed to an EL 

element is constant, the luminosity of an EL element will also change. 

[0024]The rate of change of the luminosity in a temperature change changes with EL 

materials. Therefore, in a colored presentation, when the EL element which has a different 

EL material for every color is provided, it may happen that a desired color is not acquired 

because the luminosity of the EL element of each color changes with temperature 

scatteringly. 

[0025]lt asked for the device of a luminescent device which can obtain fixed luminosity 
without being influenced by the temperature change, and a drive method for the same in 
view of the problem mentioned above. 
[0026] 

[Means for Solving the Problem]this invention person is controlling by current rather than 
controlling luminosity of an EL element by voltage, and considered preventing change of 
luminosity of an EL element by temperature. 

[0027]ln order to send fixed current through an EL element, TFT which controls a size of 
current which flows into an EL element was operated in a saturation region, and drain 
current of this TFT was fixed. What is necessary is just to fill the following formulas 1 , in 
order to operate TFT in a saturation region. However, V GS is the potential difference 

between a gate electrode and the source region, V JH is a threshold and V DS is the potential 

difference of a drain area and the source region. 
[0028] 

[Formula 1] | V GS -V TH |<|V DS | [0029]I DS Drain current of TFT (current value which flows into 

a channel forming region), In mu, if a ratio of channel width W of a channel forming region 
to channel length L and V TH are made into a threshold and mu is made into mobility, the 

following formulas 2 will be realized [ / mobility of TFT and / CI W/L / gate capacitance per 

unit area and ] in a saturation region. 
[0030] 

[Formula 2] l DS =muC 0 W/Lx(V GS -V TH ) 2 /2 [0031 ]As shown in the formula 2, in a saturation 

region, drain current l DS hardly changes with V DS , but becomes settled only by V QS . 

Therefore, if a value of V QS is set that current value l DS becomes fixed, a size of current 

which flows into an EL element will become fixed. Since luminosity of an EL element is 
mostly in direct proportion to current which flows into an EL element, change of luminosity 
of an EL element by temperature can be prevented. 
[0032]Below, composition of this invention is shown. 

[0033]By this invention, the 1st TFT, the 2nd TFT, and the 3rd TFT, Are a pixel in which the 
4th TFT, an EL element, a source signal line, and a power supply line were formed a 
luminescent device which carries out two or more owners, and said 3rd TFT and said 4th 
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TFT, A gate electrode is connected and the source region and a drain area of said 3rd TFT, 
One side is connected to said source signal line, and another side is connected to a drain 
* area of said 1st TFT, and the source region and a drain area of said 4th TFT, One side is 
connected to a drain area of said 1st TFT, and another side is connected to a gate 
electrode of said 1st TFT, The source region of said 1st TFT is connected to said power 
supply line, a drain area is connected to the source region of said 2nd TFT, and a 
luminescent device, wherein a drain area of said 2nd TFT is connected to either of the two 
electrodes which said EL element has is provided. 

[0034]By this invention, the 1st TFT, the 2nd TFT, and the 3rd TFT, The 4th TFT, an EL 
element, a source signal line, and the 1st gate signal line, Are a pixel in which the 2nd gate 
signal line and a power supply line were formed a luminescent device which carries out two 
or more owners, and said 3rd TFT and said 4th TFT, It is connected to said 1st gate signal 
line by both gate electrodes, and the source region and a drain area of said 3rd TFT, One 
side is connected to said source signal line, and another side is connected to a drain area 
of said 1st TFT, and the source region and a drain area of said 4th TFT, One side is 
connected to a drain area of said 1st TFT, and another side is connected to a gate 
electrode of said 1st TFT, The source region of said 1st TFT is connected to said power 
supply line, and a drain area is connected to the source region of said 2nd TFT, and a drain 
area of said 2nd TFT, It is connected to either of the two electrodes which said EL element 
has, and a luminescent device, wherein a gate electrode of said 2nd TFT is connected to 
said 2nd gate signal line is provided. 

[0035]ln [ are a drive method of a luminescent device which carries out two or more owners 
of the pixel in which TFT and an EL element were provided by this invention, and said TFT 
is operating in a saturation region, and ] the 1st period, In [ a size of current which flows into 
a channel forming region of said TFT is controlled by a video signal, and of said TFT is 

Go 

controlled by said current, and ] the 2nd period, A drive method of a luminescent device, 
wherein V GS of said TFT is held and predetermined current flows into said EL element via 

said TFT is provided. 

[0036]ln [ are a drive method of a luminescent device which carries out two or more owners 
of the pixel in which TFT and an EL element were provided by this invention, and said TFT 
is operating in a saturation region, and ] the 1st period, In [ a size of current which flows into 
a channel forming region of said TFT is controlled by a video signal, and V^ 0 of said TFT is 

GS 

controlled by said current, and ] the 2nd period, A drive method of a luminescent device 
with which current which flows into a channel forming region of said TFT by said V_ Q is 

characterized by flowing into said EL element is provided. 

[0037]ln [ are a drive method of a luminescent device which carries out two or more owners 
of the pixel in which the 1st TFT, the 2nd TFT, and an EL element were provided by this 
invention, and said 1st TFT is operating in a saturation region, and ] the 1st period, In [ a 
size of current which flows into a channel forming region of said 1st TFT is controlled by a 
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video signal, and V QS of said 1st TFT is controlled by said current, and ] the 2nd period, A 
drive method of a luminescent device, wherein V^ 0 of said 1st TFT is held and 

Go 

predetermined current flows into said EL element via said 1st TFT and said 2nd TFT is 
provided. 

[0038]ln [ are a drive method of a luminescent device which carries out two or more owners 
of the pixel in which the 1st TFT, the 2nd TFT, and an EL element were provided by this 
invention, and said 1st TFT is operating in a saturation region, and ] the 1st period, In [ a 
size of current which flows into a channel forming region of said 1st TFT is controlled by a 
video signal, and V QS of said 1st TFT is controlled by said current, and ] the 2nd period, A 

drive method of a luminescent device with which current which flows into a channel forming 
region of said 1st TFT by said V QS is characterized by flowing into said EL element via said 

2nd TFT is provided. 

[0039]ln [ are a drive method of a luminescent device which carries out two or more owners 
of the pixel in which TFT and an EL element were provided by this invention, and said TFT 
is operating in a saturation region, and ] the 1st period, In [ a size of current which flows into 
a channel forming region of said TFT is controlled by a video signal, and of said TFT is 

Go 

controlled by said current, and ] the 2nd period, V QS of said TFT is held, and predetermined 

current flows into said EL element via said TFT, and a drive method of a luminescent 

device, wherein current does not flow into said EL element is provided in the 3rd period. 

[0040]ln [ are a drive method of a luminescent device which carries out two or more owners 

of the pixel in which TFT and an EL element were provided by this invention, and said TFT 

is operating in a saturation region, and ] the 1st period, In [ a size of current which flows into 

a channel forming region of said TFT is controlled by a video signal, and V of said TFT is 

GS 

controlled by said current, and ] the 2nd period, A drive method of a luminescent device, 
wherein current which flows into a channel forming region of said TFT flows into said EL 
element and current does not flow into said EL element in the 3rd period by said V is 

GS 

provided. 

[0041 ]ln [ are a drive method of a luminescent device which carries out two or more owners 
of the pixel in which the 1st TFT, the 2nd TFT, and an EL element were provided by this 
invention, and said 1st TFT is operating in a saturation region, and ] the 1st period, In [ a 
size of current which flows into a channel forming region of said 1st TFT is controlled by a 
video signal, and V GS of said 1st TFT is controlled by said current, and ] the 2nd period, 

V QS of said 1st TFT is held, and predetermined current flows into said EL element via said 

1st TFT and said 2nd TFT, and a drive method of a luminescent device, wherein said 2nd 
TFT is come by off is provided in the 3rd period. 

[0042]ln [ are a drive method of a luminescent device which carries out two or more owners 
of the pixel in which the 1st TFT, the 2nd TFT, and an EL element were provided by this 
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invention, and said 1st TFT is operating in a saturation region, and ] the 1st period, In [ a 
size of current which flows into a channel forming region of said 1st TFT is controlled by a 
video signal, and V GS of said 1st TFT is controlled by said current, and ] the 2nd period, 

Current which flows into a channel forming region of said 1st TFT by said V GS flows into 

said EL element via said 2nd TFT, and a drive method of a luminescent device, wherein 
said 2nd TFT is come by off is provided in the 3rd period. 

[0043]ln [ are a drive method of a luminescent device which carries out two or more owners 
of the pixel in which the 1st TFT, the 2nd TFT, the 3rd TFT, the 4th TFT, and an EL 
element were provided by this invention, and ] the 1st period, A gate electrode and a drain 
area of said 1st TFT are connected by said 3rd TFT and said 4th TFT, And in [ a size of 
current which flows into a channel forming region of said 1st TFT is controlled by a video 
signal, and V GS of said 1st TFT is controlled by said current, and ] the 2nd period, A drive 

method of a luminescent device, wherein V GS of said 1st TFT is held and predetermined 

current flows into said EL element via said 1st TFT is provided. 

[0044]ln [ are a drive method of a luminescent device which carries out two or more owners 
of the pixel in which the 1st TFT, the 2nd TFT, the 3rd TFT, the 4th TFT, and an EL 
element were provided by this invention and ] the 1st period, A gate electrode and a drain 
area of said 1st TFT are connected by said 3rd TFT and said 4th TFT, And in [ a size of 
current which flows into a channel forming region of said 1st TFT is controlled by a video 
signal, and V GS of said 1st TFT is controlled by said current, and ] the 2nd period, A drive 

method of a luminescent device with which current which flows into a channel forming 
region of said 1st TFT by said V__ is characterized by flowing into said EL element via said 

2nd TFT is provided. 

[0045]By this invention, the 1st TFT, the 2nd TFT, and the 3rd TFT, In [ are a drive method 
of a luminescent device which carries out two or more owners of the pixel in which the 4th 
TFT and an EL element were provided, and fixed potential is given to the source region of 
said 1st TFT and ] the 1st period, In [ a video signal is inputted into a gate electrode and a 
drain area of said 1st TFT via said 3rd TFT and said 4th TFT, and ] the 2nd period, A drive 
method of a luminescent device, wherein predetermined current flows into said EL element 
via said 1st TFT and said 2nd TFT with potential of said video signal is provided. 
[0046]ln [ are a drive method of a luminescent device which carries out two or more owners 
of the pixel in which the 1st TFT, the 2nd TFT, the 3rd TFT, the 4th TFT, and an EL 
element were provided by this invention, and ] the 1st period, A gate electrode and a drain 
area of said 1st TFT are connected by said 3rd TFT and said 4th TFT, And in [ a size of 
current which flows into a channel forming region of said 1st TFT is controlled by a video 
signal, and V GS of said 1st TFT is controlled by said current, and ] the 2nd period, V QS of 

said 1st TFT is held, and predetermined current flows into said EL element via said 1st 
TFT, and a drive method of a luminescent device, wherein said 2nd TFT is come by off is 
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provided in the 3rd period. 

[0047]ln [ are a drive method of a luminescent device which carries out two or more owners 
" of the pixel in which the 1st TFT, the 2nd TFT, the 3rd TFT, the 4th TFT, and an EL 

element were provided by this invention, and ] the 1st period, A gate electrode and a drain 
area of said 1st TFT are connected by said 3rd TFT and said 4th TFT, And in [ a size of 
current which flows into a channel forming region of said 1st TFT is controlled by a video 
signal, and V GS of said 1st TFT is controlled by said current, and ] the 2nd period, Current 

which flows into a channel forming region of said 1st TFT by said V flows into said EL 

element via said 2nd TFT, and a drive method of a luminescent device, wherein said 2nd 
TFT is come by off is provided in the 3rd period. 

[0048]By this invention, the 1st TFT, the 2nd TFT, and the 3rd TFT, In [ are a drive method 
of a luminescent device which carries out two or more owners of the pixel in which the 4th 
TFT and an EL element were provided, and fixed potential is given to the source region of 
said 1st TFT, and ] the 1st period, In [ a video signal is inputted into a gate electrode and a 
drain area of said 1st TFT via said 3rd TFT and said 4th TFT, and ] the 2nd period, With 
potential of said video signal, predetermined current flows into said EL element via said 1st 
TFT and said 2nd TFT, and a drive method of a luminescent device, wherein said 2nd TFT 
is come by off is provided in the 3rd period. 

[0049]This invention may be characterized by the polarity of said 3rd TFT and said 4th TFT 

being the same. 

[0050] 

[Embodiment of the lnvention](Embodiment 1) The composition of the pixel of this invention 
is shown in drawing 1 . 

[0051]The pixel 101 shown in drawing 1 has source signal line Si (S1-1 of Sx(es)), gate 
signal line Gaj for writing (Ga1-1 of Gay(s)), the gate signal line Gbj (Gb1-1 of Gb(ies)) for a 
display, and the power supply line Vi (V1-1 of Vx(es)). 

[0052]The number of a source signal line and power supply lines is not necessarily the 
same. The number of the gate signal line for writing and the gate signal lines for a display is 
not necessarily the same. It is not always necessary to have these wiring altogether, and 
another different wiring may be provided besides these wiring. 

[0053]The pixel 101 has TFT102 for the 1st switching, TFT103 for the 2nd switching, 
TFT104 for current control, TFT105 for EL drives, EL element 106, and the capacitor 107. 
[0054]Both the gate electrodes of TFT102 for the 1st switching and TFT103 for the 2nd 
switching are connected to the gate signal line Gaj for writing. 

[0055]Electric connection is meant as long as connection is unstated especially in this 
specification. 

[0056]One side is connected to source signal line Si, and, as for another side, the source 
region and the drain area of TFT102 for the 1st switching are connected to the source 
region of TFT105 for EL drives. One side is connected to the source region of TFT105 for 
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EL drives, and, as for another side, the source region and the drain area of TFT103 for the 
2nd switching are connected to the gate electrode of TFT104 for current control. 
[0057]That is, either of the source region and the drain areas of TFT102 for the 1st 
switching and either of the source region and the drain areas of TFT103 for the 2nd 
switching are connected. 

[0058]The source region of TFT104 for current control is connected to the power supply line 
Vi, and the drain area is connected to the source region of TFT105 for EL drives. 
[0059]Let voltage which the source region of a n channel type transistor is given be a thing 
lower than the voltage given to a drain area in this specification. Let voltage which the 
source region of a p channel type transistor is given be a thing higher than the voltage 
given to a drain area. 

[0060]The gate electrode of TFT105 for EL drives is connected to the gate signal line Gbj 
for a display. And the drain area of TFT105 for EL drives is connected to the picture 
element electrode which EL element 106 has. EL element 106 is provided with the 
following. 

Picture element electrode. 
Counterelectrode. 

The EL layer provided between the picture element electrode and the counterelectrode. 
The counterelectrode of EL element 106 is connected to the power supply (power supply 
for counterelectrodes) provided in the exterior of the EL panel. 

[0061]The potential (power supply potential) of the power supply line Vi is maintained at 
fixed height. The potential of the power supply for counterelectrodes is also maintained at 
fixed height. 

[0062]Either n channel type TFT or p channel type TFT is OK as TFT102 for the 1st 
switching, and TFT103 for the 2nd switching. However, the polarity of TFT102 for the 1st 
switching and TFT103 for the 2nd switching is the same. 

[0063]Either n channel type TFT or p channel type TFT is OK as TFT104 for current 
control. 

[0064]Either n channel type TFT or p channel type TFT is OK as TFT105 for EL drives. One 
side is the anode and another side of the picture element electrode and counterelectrode of 
an EL element is the negative pole. As for TFT105 for EL drives, when the negative pole is 
used as a counterelectrode, using the anode as a picture element electrode, it is preferred 
that it is p channel type TFT. On the contrary, as for TFT105 for EL drives, when using the 
anode as a counterelectrode, using the negative pole as a picture element electrode, it is 
preferred that it is n channel type TFT. 

[0065]The capacitor 107 is formed between the gate electrode of TFT104 for current 
control, and the source region. When TFT102 for the 1st and 2nd switching and 103 are 
OFF, it is provided in order to maintain more certainly the gate electrode of TFT104 for 
current control, and the voltage (V GS ) between the source region, but it is not necessary to 

necessarily form the capacitor 107. 
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[00661 Drawing 2 is a block diagram of the luminescent device for which the drive method of 
this invention is used, and, as for a picture element part and 110, the gate signal line drive 
circuit for writing and 112 are the gate signal line drive circuits for a display a source signal 
line driving circuit and 111 100. 

[0067]The picture element part 100 has the source signal lines S1-Sx, the gate signal lines 
Ga1-Gay for writing, the gate signal lines Gb1-Gby for a display, and the power supply lines 
V1-Vx. 

[0068]The field which has a source signal line, a gate signal line for writing, a gate signal 
line for a display, and every one power supply line, respectively is the pixel 101. Two or 
more pixels 101 are formed in the picture element part 100 at matrix form. 
[0069](Embodiment 2) The drive of the luminescent device of this invention shown in 5272 
next drawing 1 , and drawing 2 is explained using drawing 3 . The drive of the luminescent 
device of this invention can be divided and explained at write-in period Ta and the display 
period Td. 

[0070]ln write-in period Ta, the timing chart of the signal inputted into the gate signal line for 
writing and the gate signal line for a display is shown in drawing 3 (A). ON shows the period 
when the gate signal line for writing and the gate signal line for a display are chosen, and 
the period which in other words has all TFT(s) by which the gate electrode is connected to 
this signal wire in the state of one. On the contrary, OFF shows the period when the gate 
signal line for writing and the gate signal line for a display are not chosen, and the period 
which in other words has all TFT(s) by which the gate electrode is connected to this signal 
wire in the state of OFF. 

[0071]ln write-in period Ta, the gate signal lines Ga1-Gay for writing are chosen in order, 
and the gate signal lines Gb1-Gby for a display are not chosen. And it is chosen by the 
digital video signal inputted into the source signal line driving circuit 110 whether the fixed 
current Ic flows into each of the source signal lines S1-Sx or it does not flow. 
[0072]The schematic diagram which is a pixel in write-in period Ta when the fixed current Ic 
flows into source signal line Si is shown in drawing 4 (A). Since TFT102 for the 1st 
switching and TFT103 for the 2nd switching are in the state of one, if the fixed current Ic 
flows into source signal line Si, the fixed current Ic will flow between the drain area and the 
source region of TFT104 for current control. 

[0073]lt is connected to the power supply line Vi, and the source region of TFT104 for 
current control is maintained at fixed potential (power supply potential). 
[0074]Since TFT104 for current control is operating in the saturation region, if Ic is 
substituted for l„ of the formula 2, the value of will become settled naturally. 

Do Vj>b 

[0075]When the fixed current Ic does not flow into source signal line Si, source signal line 
Si is maintained at the same potential as the power supply line Vi. Therefore, it is set to 
V GS **0 in this case. 

[0076]An end of write-in period Ta will start the display period Td. 
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[0077]The timing chart of the signal inputted into the gate signal line for writing and the gate 
signal line for a display in the display period Td is shown in drawing 3 (B). 
[0078]ln the display period Td, the gate signal lines Ga1-Gay for writing are not chosen 
altogether, but the gate signal lines Gb1-Gby for a display are chosen altogether. 
[0079]The schematic diagram of the pixel in the display period Td is shown in drawing 4 
(B). TFT102 for the 1st switching and TFT103 for the 2nd switching are in the state of OFF. 
It is connected to the power supply line Vi, and the source region of TFT104 for current 
control is maintained at fixed potential (power supply potential). 

[0080]ln the display period Td, V QS defined in write-in period Ta is maintained. Therefore, if 
the value of V QS is assigned to the formula 2, the value of l DS will become settled naturally. 

[0081]Since it is V GS **0 when the current Ic does not flow in write-in period Ta, when a 

threshold is 0, current does not flow. Therefore, EL element 106 does not emit light. 
[0082]lf the value of V GS is assigned to the formula 2 when the fixed current Ic flows in 

write-in period Ta, Ic will be obtained as current value l DS . Since TFT105 for EL drives is 

turned on in the display period Td, the current Ic flows into EL element 106, and EL element 
106 emits light. 

[0083]As mentioned above, it is possible to display one picture by writing in throughout 
[ one frame term ] and repeating period Ta and the display period Td. When displaying a 
picture with the digital video signal of n bit, at least n write-in periods and n display periods 
are provided within 1 frame period. 

[0084]n write-in periods (Ta1-Tan) and n display periods (Td1-Tdn) support each bit of a 
digital video signal. 

[0085]ln 1 frame period, the timing to which n write-in periods (Ta1-Tan) and n display 
periods (Td1-Tdn) appear is shown in drawing 5 . The horizontal axis shows time and the 
vertical axis shows the position of the gate signal line for writing which a pixel has, and the 
gate signal line for a display. 

[0086]Tdm appears at the next of the write-in period Tarn (m is 1 - the arbitrary number of 
n) in the display period corresponding to the same number of bits, and this case. Write-in 
period Ta and the display period Td are doubled, and it is referred to as subframe period 
SF. The subframe period which has the write-in period Tarn corresponding to eye m bit and 
the display period Tdm serves as SFm. 

[0087]The length of the display periods Td1-Tdn is Td1:Td2. : - :Tdn=2 °:2 1 : - :2 n ~ 1 is 
filled. 

[0088]ln the drive method of this invention, gradation is displayed by controlling the sum of 
the length of the display period of an one-frame term throughout which emits light. 
[0089]By composition mentioned above, the luminescent device of this invention can obtain 
fixed luminosity, without being influenced by the temperature change. In a colored 

http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_^^ 3/19/2008 



JP,2002-221936,A [DETAILED DESCRIPTION] 



Page 12 of 42 



presentation, even when the EL element which has a different EL material for every color is 
provided, it can prevent the luminosity of the EL element of each color changing 
scatteringly, and not acquiring a desired color with temperature. 
[0090](Embodiment 3) A drive method which is different in Embodiment 2 of the 
luminescent device of this invention shown in 5318 next drawing 1 , and drawing 2 is 
explained using drawing 6 - 9. 

[0091 ]ln the pixel of the 1st line, write-in period Ta1 is started first. 

[0092]ln write-in period Ta1, gate signal line Ga1 for writing is chosen from the gate signal 
line drive circuit 111 for writing by the 1st selection signal (selection signal for writing) 
inputted into gate signal line Ga1 for writing. That a signal wire is chosen in this 
specification means that all TFT(s) by which the gate electrode is connected to this signal 
wire will be in the state of one. And TFT102 for the 1st switching of all the pixels (the pixel 
of the 1st line) and TFT103 for the 2nd switching which have gate signal line Ga1 for writing 
will be in the state of one. 

[0093]ln write-in period Ta1, gate signal line Gb1 for a display which the pixel of the 1st line 
has is not chosen. Therefore, all TFT105 for EL drives that the pixel of the 1st line has are 
in the state of OFF. 

[0094]And the value of the current which flows into the source signal lines S1-Sx is defined 
by the bit [ 1st ] digital video signal inputted into the source signal line driving circuit 110. 
[0095JA digital video signal has the information on "0" or "1", and is. The digital video signal 
which has the information on "0", and the digital video signal which has the information on 
"1" are signals with which Hi (High) and one side have the voltage of Lo (Low) in one side. 
The value of the drain current which flows into TFT104 for current control is controlled by 
the information on "0" or "1" which a digital video signal has. 

[0096]Specifically using "0" of a digital video signal, or the information on "1 ." It is chosen 
via TFT104 for current control, TFT102 for the 1st switching, and TFT103 for the 2nd 
switching whether the fixed current Ic flows between the power supply line Vi and source 
signal line Si or current does not flow. 

[0097]That the digital video signal was inputted into the pixel in this specification means 
that it is chosen whether the fixed current Ic flows between the power supply line Vi and 
source signal line Si with a digital video signal in this pixel or current does not flow. 
[0098]The schematic diagram of the pixel in write-in period Ta1 is shown in drawing 8 (A). 
[0099]ln write-in period Ta1, gate signal line Gb1 for selection and a display has gate signal 
line Ga1 for writing in the state of non selection. Therefore, since TFT102 for the 1st 
switching and TFT103 for the 2nd switching are turned on, if the fixed current Ic flows into 
source signal line Si, the fixed current Ic will flow between the source region and the drain 
area of TFT for current control. And since TFT105 for EL drives is come by off at this time, 
the potential of the power supply line Vi is not given to the picture element electrode of EL 
element 106, but EL element 106 is in a nonluminescent state. 

[0100]lt is connected to the power supply line Vi, and the source region of TFT104 for 
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current control is maintained at fixed potential (power supply potential). Since TFT104 for 
current control is operating in the saturation region, if Ic is substituted for l DS of the formula 

2, the value of V^ s of TFT104 for current control will become settled naturally. 

[0101]The fixed current Ic flows into source signal line Si, it is in it inside, and the case is 
maintained at the potential with same source signal line Si and power supply line Vi. In this 
case, TFT104 for current control is set to V_ **0. 

[0102]And after selection of gate signal line Ga1 for writing is completed, it writes in in the 
pixel of the 1st line and period Ta1 is completed. 

[01 03]After writing in in the pixel of the 1st line and completing period Ta1, it writes in in the 
pixel of the 2nd line and period Ta1 is started. And by the selection signal for writing, gate 
signal line Ga2 for writing is chosen, and the same operation as the pixel of the 1st line is 
performed. And the gate signal lines Ga3-Gay for writing are also chosen in order, and are 
written in in all the pixels, period Tal is started, and the same operation as the pixel of the 
1st line is performed. 

[01 04] Write-in period Ta1 differs in the timing which appears by the pixel of each line, and it 
is equivalent to the period when the gate signal line for writing which the pixel of each line 
has is chosen. The timing by which write-in period Ta is started has a time lag for every 
pixel of each line, respectively. 

[0105]On the other hand, after writing in in the pixel of the 1st line and completing period 
Ta1, a concurrency is carried out to writing in in the pixel of the line after the 2nd line, and 
period Ta1 being started, and display period Tr1 is started in the pixel of the 1st line. 
[0106]ln display period Tr1, gate signal line Gb1 for a display is chosen from the gate signal 
line drive circuit 1 12 for a display by the 2nd selection signal (selection signal for a display) 
inputted into gate signal line Gb1 for a display. Selection is started before selection of the 
gate signal lines Ga2-Gay for writing ends gate signal line Gb1 for a display. It is good to 
start selection of gate signal line Gb1 for a display at the same time selection of gate signal 
line Ga1 for writing is completed and selection of gate signal line Ga2 for writing is started 
more preferably. 

[0107]The schematic diagram of the pixel in display period Tr1 is shown in drawing 8 (B). 
[0108]ln display period Tr1, gate signal line Gb1 for non selection and a display has gate 
signal line Ga1 for writing in the state of selection. Therefore, in the pixel of the 1st line, 
TFT102 for the 1st switching and TFT103 for the 2nd switching are come by off, and 
TFT105 for EL drives is turned on. 

[0109]lt is connected to the power supply line Vi, and the source region of TFT104 for 
current control is maintained at fixed potential (power supply potential). And V„ of TFT104 

for current control defined in write-in period Ta1 is maintained by the capacitor 107 etc., 
even after selection of gate signal line Ga1 for writing is completed. Current I which flows 

Uo 

between the source region and the drain area of TFT104 for current control at this time is 
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calculated by assigning the value of V QS to the formula 2. Current l DS flows into EL element 

106 via TFT105 for EL drives of one, and, as a result, EL element 106 emits light. 

[01 10]When gate signal line Ga1 for writing is chosen and the current Ic does not flow, it is 

V„**0 of TFT104 for current control. Therefore, current does not flow between the source 

region and the drain area of TFT104 for current control. Therefore, EL element 106 does 
not emit light. 

[01 1 1]Thus, after a digital video signal is inputted into a pixel, by the gate signal line for a 
display being chosen, EL element 106 will be in luminescence or a nonluminescent state, 
and a pixel will display. 

[01 12]After display period Tr1 is started in the pixel of the 1st line, display period Tr1 is 
started also in the pixel of the 2nd line. And by the selection signal for a display, gate signal 
line Gb2 for a display is chosen, and the same operation as the pixel of the 1st line is 
performed. And the gate signal lines Gb3-Gby for a display are also chosen in order, 
display period Tr1 is started in all the pixels, and the same operation as the pixel of the 1st 
line is performed. 

[01 13]Display period Tr1 of the pixel of each line is equivalent to the period when the gate 

signal line for a display which the pixel of each line has is chosen. The timing by which the 

display period Tr is started has a time lag for every pixel of each line, respectively. 

[01 14]On the other hand, a concurrency is carried out to display period Tr1 being started in 

the pixel of the line after the 2nd line, selection of gate signal line Gb1 for a display is 

completed in the pixel of the 1st line, and display period Tr1 is completed. 

[01 15]ln the pixel of the 1st line, an end of display period Tr1 will start non-display period 

Td1. And gate signal line Gb1 for a display will be in a non selection state, and TFT105 for 

EL drives of the pixel of the 1st line will be come by off. At this time, gate signal line Ga1 for 

writing is still a non selection state. 

[01 16]Since TFT105 for EL drives is come by off in the pixel of the 1st line, all will be in a 
nonluminescent state and the pixel of the 1st line will stop, as for EL element 106 for which 
the power supply potential of the power supply line Vi will not be given to the picture 
element electrode of EL element 106 and which the pixel of the 1st line therefore has, 
displaying. 

[0117]The schematic diagram which is the pixel of the 1st line when gate signal line Gb1 for 
a display and gate signal line Ga1 for writing are not chosen as drawing 8 (C) is shown. 
TFT102 for the 1st switching and TFT103 for the 2nd switching are come by off, and 
TFT105 for EL drives is come by off. Therefore, EL element 106 is in the nonluminescent 
state. 

[0118]After non-display period Td1 is started in the pixel of the 1st line, display period Tr1 is 
completed also in the pixel of the 2nd line, and non-display period Td1 is started. And by 
the selection signal for a display, gate signal line Gb2 for a display is chosen, and the same 
operation as the pixel of the 1st line is performed in the pixel of the 2nd line. And the gate 
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signal lines Gb3-Gby for a display are also chosen in order, display period Tr1 ends them in 
all the pixels, non-display period Td1 is started, and the same operation as the pixel of the 
1st line is performed. 

[01 19]The timing by which non-display period Td1 is started has a time lag by the pixel of 
each line, and non-display period Td1 is equivalent to the period when the gate signal line 
for writing which the pixel of each line has is not chosen in, but the gate signal line for a 
display is moreover chosen. 

[0120]On the other hand, after non-display period Td1 is started in that non-display period 
Td1 is started in the pixel of the line after the 2nd line, a concurrency, or all the pixels, in the 
pixel of the 1st line, selection of gate signal line Ga1 for writing is started, and write-in 
period Ta2 is started. 

[0121]ln this invention, since the write-in period of the pixel of each line does not lap 
mutually, after the write-in period in the pixel of eye y line expires, the write-in period in the 
pixel of the 1st line is started. 

[0122]Operation of a pixel is the same as that of the case of write-in period Ta1 . However, 
the bit [ 2nd ] digital video signal is inputted into a pixel in write-in period Ta2. 
[0123]And after writing in in the pixel of the 1st line and completing period Ta2, next, in the 
pixel after the 2nd line, it writes in in order and period Ta2 is started. 

[0124]A concurrency is carried out to writing in in the pixel after the 2nd line and period Ta2 
being started, and display period Tr2 is started in the pixel of the 1st line. Also in display 
period Tr2, a pixel displays with the bit [ 2nd ] digital video signal like display period Tr1. 
[0125]And after display period Tr1 is started in the pixel of the 1st line, also in the pixel after 
the 2nd line, it writes in in order, period Ta2 is completed, and display period Tr2 is started. 
Therefore, the pixel of each line displays. 

[0126]On the other hand, a concurrency is carried out to display period Tr2 being started in 
the pixel of the line after the 2nd line, display period Tr2 is completed in the pixel of the 1st 
line, and non-display period Td2 is started. ** [ a start of non-display period Td2 / stop / a 
pixel / displaying in the pixel of the 1st line ] 

[0127]After non-display period Td2 is started in the pixel of the 1st line, also in the pixel 
after the 2nd line, display period Tr2 is completed in order, and non-display period Td2 is 
started. A pixel stops and displaying in each line. 

[0128]As for the operation mentioned above, write-in period Ta, the display period Tr, and 
the non-display period Td appear repeatedly for every line crack and pixel of each line to 
forward [ as which the digital video signal of eye m bit is inputted into a pixel ]. 
[0129]Signs that the gate signal lines Ga1-Gay for writing and the gate signal lines Gb1- 
Gby for a display are chosen as drawing 6 in write-in period Ta1, display period Tr1, and 
non-display period Td1 are shown. 

[0130]For example, if the pixel of the 1st (First Line) line is observed, a pixel will not display 
in write-in period Ta1 and non-display period Td1. And it is displaying only in display period 
Tr1 . In drawing 6 t in order to write in and to explain operation of the pixel in the periods 
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Ta1-Ta (m-1), the display periods Tr1-Tr (m-1), and the non-display periods Td1-Td (m-1), 
operation of the pixel in write-in period Ta1, display period Tr1, and non-display period Td1 
is illustrated. Therefore, no pixel of lines displays in the write-in periods Ta1-Ta (m-1) and 
the non-display periods Td1-Td (m-1). The pixel of all the lines displays in the display 
periods Tr1-Tr (m-1). 

[0131]Next, the operation which is the pixel after the write-in period Tarn when the digital 
video signal of eye m bit is inputted into a pixel was started is explained. In this invention, m 
can choose the value from 1 to n arbitrarily. 

[0132]lf it writes in in the pixel of the 1st line and the period Tarn is started, the digital video 
signal of eye m bit will be inputted into the pixel of the 1st line. And after it writes in in the 
pixel of the 1st line and the period Tarn expires, also in the pixel after the 2nd line, it writes 
in in order and the period Tarn is started. 

[0133]On the other hand, after it writes in in the pixel of the 1st line and the period Tarn 
expires, a concurrency is carried out to writing in in the pixel of the line after the 2nd line, 
and the period Tarn being started, and the display period Trm is started in the pixel of the 
1st line. Also in the display period Trm, a pixel displays with the digital video signal of eye m 
bit like the display period Trm. 

[0134]And after the display period Trm is started in the pixel of the 1st line, also in the pixel 
after the 2nd line, it writes in in order, the period Tarn expires, and the display period Trm is 
started. 

[0135]Next, after the display period Trm is started in the pixel of all the lines, the display 
period Trm expires in the pixel of the 1st line, and write-in period Ta (m+1) is started. 
[0136]lf it writes in in the pixel of the 1st line and period Ta (m+1) is started, the bit [ m+1st ] 
digital video signal will be inputted into the pixel of the 1st line. 

[0137]And in the pixel of the 1st line, write-in period Ta (m+1) is completed. After writing in 
in the pixel of the 1st line and completing period Ta (m+1), also in the pixel after the 2nd 
line, the display period Trm expires in order, and write-in period Ta (m+1) is started. 
[0138]ln the pixel of last eye y line, operation mentioned above is repeatedly performed 
until the display period Trn corresponding to the digital video signal of eye n bit expires, and 
write-in period Ta and the display period Tr appear repeatedly for every pixel of each line. 
[0139]Signs that the gate signal lines Ga1-Gay for writing and the gate signal lines Gb1- 
Gby for a display are chosen as drawing 7 in the write-in period Tarn and the display period 
Trm are shown. 

[0140]For example, if the pixel of the 1st (First Line) line is observed, a pixel will not display 
in the write-in period Tarn. And it is displaying only in the display period Trm. In drawing 7 , 
in order to write in and to explain operation of the pixel in period Tarn-Tan and display 
period Trm-Trn, operation of the pixel in the write-in period Tarn and the display period Trm 
is illustrated. Therefore, no pixel of lines displays in write-in period Tarn-Tan. The pixel of all 
the lines displays in display period Trm-Trn. 

[0141]ln the drive method of this invention, the timing to which the write-in period and 
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display period in m=n-2, and a non-display period appear is shown in drawing 9 . The 
horizontal axis shows time and the vertical axis shows the position of the gate signal line for 
• writing which a pixel has, and the gate signal line for a display. However, since a write-in 
period is short, in order to make a figure legible, the arrow showed the timing by which the 
write-in periods Ta1-Tan corresponding to each bit are started. An arrow shows a period 
(sigmaTal - sigmaTan) after the write-in period of the pixel of the 1st line is started for 
every bit until the write-in period of the pixel of eye y line expires. 

[0142]After Trn is completed in the pixel of the 1st line, 1 frame period expires and write-in 
period Ta1 of the next frame period is again started in the pixel of the 1st line. And the 
operation mentioned above is repeated again. The timing which 1 frame period starts, and 
the timing to end have a time lag for every pixel of each line. 

[0143]One picture can be displayed that 1 frame period expires in the pixel of all the lines. 
[0144]As for a luminescent device, it is preferred to provide 60 or more frame periods in 1 
second. When the number of the pictures displayed in 1 second becomes less than 60, a 
flicker of a picture may begin to be visually conspicuous. 

[0145]The sum of the length of all the write-in periods is [ in / at this invention / the pixel of 

each line ] shorter than 1 frame period. Moreover, it is [ — It is considered as :2* n " 2 * :2* n " 1 * . ] 

the length of a display period Tr1:Tr2:Tr3 : - :Tr(n-1):Trn=2 °:2 1 :2 2 : A desired gradation 

display can be performed among gradation 2 n in the combination of this display period. 
[0146]By asking for total of the length of the display period when the EL element emitted 
light throughout [ one frame term ], the gradation which the pixel in the frame period 
concerned displayed is decided. For example, if luminosity when a pixel emits light in all 
display periods is made into 100% at the time of n= 8, when a pixel emits light in Tr1 and 
Tr2, 1% of luminosity can be expressed, and when Tr3, and Tr5 and Tr8 are chosen, 60% 
of luminosity can be expressed. 

[0147]The length of the display period Trm has a long time more important than a period 
(sigmaTam) after the write-in period Tarn of the pixel of the 1st line is started until the write- 
in period Tarn of the pixel of eye y line expires. 

[0148]The display periods Tr1-Trn may be made to appear in what kind of order. For 
example, in an one-frame term period, it is possible to also make a display period appear in 
the next of Tr1 in the order Tr3, Tr5, Tr2, and — . However, it is required to keep the write-in 
period in the pixel of each line from lapping mutually. 

[0149]ln this embodiment, in order to hold the voltage concerning the gate electrode of TFT 
for EL drives, it is considered as the structure of forming a capacitor, but it is also possible 
to omit a capacitor. When TFT for EL drives has the LDD region provided so that it might 
lap with a gate electrode via gate dielectric film, the parasitic capacitance generally called 
gate capacitance is formed in these overlapping fields. It may use positively as a capacitor 
for holding the voltage built over the gate electrode of TFT for EL drives in this gate 
capacitance. 
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[0150]Since the capacity value of this gate capacitance changes with the area which the 
above-mentioned gate electrode and the LDD region overlapped, it is decided by the length 
of the LDD region included to those overlapping fields. 

[0151]ln the drive method of this embodiment, after write-in period Ta of the pixel of the 1st 
line is started, The length of the display period of the pixel of each line can be made shorter 
than the period which in other words writes the digital video signal for 1 bit in all the pixels 
during the period until write-in period Ta of the pixel of eye y line is completed. Therefore, 
since the length of the display period corresponding to a lower bit can be shortened even if 
the number of bits of a digital video signal increases, it is possible to display a high 
definition picture, without flickering a screen. 

[0152]The luminescent device of this invention can obtain fixed luminosity, without being 
influenced by the temperature change. In a colored presentation, even when the EL 
element which has a different EL material for every color is provided, it can prevent the 
luminosity of the EL element of each color changing scatteringly, and not acquiring a 
desired color with temperature. 

[0153]Although Embodiments 1 and 2 explained the drive method which displays using a 
digital video signal, it may display using the video signal of an analog. When displaying 
using the video signal of an analog, the value of the current which flows into a source signal 
line can be controlled by an analog video signal, and gradation can be displayed with the 
size of this current. 
[0154] 

[Example]Below, the example of this invention is described. 

[0155](Example 1) In the drive method shown in Embodiment 1 corresponding to the digital 
video signal of n bit, this example explains an order that the subframe periods SF1-SFn 
appear. 

[0156]ln 1 frame period, the timing to which n write-in periods (Ta1-Tan) and n display 
periods (Td1-Tdn) appear is shown in drawing 10 . The horizontal axis shows time and the 
vertical axis shows the position of the gate signal line for writing which a pixel has, and the 
gate signal line for a display. Since what is necessary is just to refer to Embodiment 1 for 
the method of a detailed drive of each pixel, it omits here. 

[0157]ln the drive method of this example, the subframe period (this example SFn) which 

has a display period long No. 1 throughout [ one frame term ] is not provided in the 

beginning of 1 frame period, and the last. In other words, it has composition that other 

subframe periods contained at the frame period same before or after the subframe period 

which has a display period long No. 1 throughout [ one frame term ] appear. 

[0158]By the above-mentioned composition, when an intermediate floor tone is displayed, it 

is not recognized by human being's eyes but display unevenness which had occurred when 

the display period which emits light in adjacent frame periods adjoined can be ****(ed). 

[0159]ln the case of n>=3, the composition of this example is effective. 

[0160](Example 2) This example explains the drive method which used a 6-bit digital video 
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signal and which was shown in Embodiment 1. 

[0161]ln 1 frame period, the timing to which n write-in periods (Ta1-Tan) and n display 
periods (Td1-Tdn) appear is shown in drawing 1 1 . The horizontal axis shows time and the 
vertical axis shows the position of the gate signal line for writing which a pixel has, and the 
gate signal line for a display. Since what is necessary is just to refer to Embodiment 1 for 
the method of a detailed drive of each pixel, it omits here. 

[0162]When [ which used a 6-bit digital video signal ] driving, at least six subframe periods 
SF1-SF6 are formed within 1 frame period. 

[0163]The subframe periods SF1-SF6 support each bit of a 6-bit digital video signal. And 
the subframe periods SF1-SF6 have six write-in periods (Ta1-Ta6) and n display periods 
(Td1-Td6). 

[0164]The subframe period which has the write-in period Tarn corresponding to m (m is 
arbitrary number of 1-6) bit eye and the display period Tdm serves as SFm. Tdm appears 
at the next of the write-in period Tarn in the display period corresponding to the same 
number of bits, and this case. 

[0165]lt is possible to display one picture because write in throughout [ one frame term ] 
and period Ta and the display period Td appear repeatedly. 

[0166]The length of the display periods Td1-Td6 is Td1:Td2. : - :Td6=2 °:2 1 : -- :2 5 is 
filled. 

[0167]ln the drive method of this example, gradation is displayed by controlling the sum of 
the length of the display period of an one-frame term throughout which emits light. 
[0168]lt combines with Example 1 freely and composition of this example can be carried 
out. 

[0169](Example 3) This example explains an example of a drive method which is different 
in Embodiment 1 which used the digital video signal of n bit. 

[0170]ln 1 frame period, the timing to which n+1 write-in period (Ta1-Ta (n+1)) and n 
display periods (Td1-Td (n+1)) appear is shown in drawing 12 . The horizontal axis shows 
time and the vertical axis shows the position of the gate signal line for writing which a pixel 
has, and the gate signal line for a display. Since what is necessary is just to refer to an 
embodiment for the method of a detailed drive of each pixel, it omits here. 
[0171]ln this example, subframe period SFof n+1 1 - SFn+1 are provided within 1 frame 
period corresponding to the digital video signal of n bit. And subframe period SF1 - SFn+1 
have n+1 write-in period (Ta1-Ta (n+1)) and n display periods (Td1-Td (n+1)). 
[0172]The subframe period which has the write-in period Tarn (m is the arbitrary number of 
one to n+1) and the display period Tdm serves as SFm. Tdm appears at the next of the 
write-in period Tarn in the display period corresponding to the same number of bits, and this 
case. 

[0173]Subframe period SF1 - SFn-1 support each bit of the digital video signal of 1 - (n-1) a 
bit. The subframe periods SFn and SF (n+1) support the digital video signal of eye n bit. 
[0174]ln this example, the subframe periods SFn and SF (n+1) corresponding to the digital 
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video signal of the same bit do not appear continuously. In other words, other subframe 
periods are provided among the subframe periods SFn and SF (n+1) corresponding to the 
digital video signal of the same bit. 

[0175]lt is possible to display one picture because write in throughout [ one frame term ] 
and period Ta and the display period Td appear repeatedly. 

[0176]The length of display period Td1 -Tdn+1 is Td1:Td2. : - :(Tdn+Td (n+1)) =2 °:2 1 : - 
:2 n " 1 is filled. 

[0177]ln the drive method of this invention, gradation is displayed by controlling the sum of 
the length of the display period of an one-frame term throughout which emits light. 
[0178]By the above-mentioned composition, when an intermediate floor tone is displayed, 
this example is not recognized by human being's eyes compared with the case of Examples 
1 and 2, but can **** display unevenness which had occurred when the display period 
which emits light in adjacent frame periods adjoined. 

[0179]Although this example explained the case where there were two subframe periods 
corresponding to the same bit, this invention is not limited to this. Three or more subframe 
periods corresponding to the bit same within 1 frame period may be provided. 
[0180]Although two or more subframe periods corresponding to the digital video signal of 
the most significant bit were provided in this example, this invention is not limited to this. 
Two or more subframe periods corresponding to the digital video signal of bits other than 
the most significant bit may be provided. The bit in which two or more corresponding 
subframe periods were provided is not restricted only to one, but may be made the 
composition that two or more subframe periods correspond to each of some bits. 
[0181]ln the case of n>=2, the composition of this example is effective. It combines with 
Examples 1 and 2 freely, and this example can be carried out. 

[0182](Example 4) In the drive method of Embodiment 2, this example explains the case 
where gradation is displayed 2 6 using a 6-bit digital video signal. However, this example 
explains the case of m= 5. In this example, an example of the drive method of this invention 
is explained and this invention is limited for neither the number of bits of a corresponding 
digital video signal, nor the value of m to the composition of this example. 
[0183]ln the drive method of this example, the timing to which a write-in period, a display 
period, and a non-display period appear is shown in drawing 13 . The horizontal axis shows 
time and the vertical axis shows the position of the gate signal line for writing which a pixel 
has, and the gate signal line for a display. However, since a write-in period is short, in order 
to make a figure legible, the arrow showed the timing by which the write-in periods Ta1-Ta6 
corresponding to each bit are started. An arrow shows a period (sigmaTa1-sigmaTa6) after 
the write-in period of the pixel of the 1st line is started for every corresponding bit until the 
write-in period of the pixel of eye y line expires. 

[0184]Since it is the same as the case of Embodiment 1 about detailed operation of a pixel, 
explanation is omitted here. 
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[0185]ln the pixel of the 1st line, write-in period Ta1 is started first. A start of write-in period 
Ta1 will input the bit [ 1st ] digital video signal into the pixel of the 1st line, as the 
• embodiment showed. 

[0186]And after writing in in the pixel of the 1st line and completing period Ta1, next, also in 
the pixel after the 2nd line, it writes in in order and period Ta1 is started. And the bit [ 1st ] 
digital video signal is inputted into the pixel of each line like the case of the pixel of the 1st 
line. 

[0187]A concurrency is carried out to writing in in the pixel after the 2nd line and on the 
other hand, period Ta1 being started, and display period Tr1 is started in the pixel of the 1st 
line. ** [ a start of display period Tr1 / display / with the bit / 1st / digital video signal / the 
pixel of the 1st line ] 

[0188]And after display period Tr1 is started in the pixel of the 1st line, also in the pixel after 
the 2nd line, it writes in in order, period Ta1 is completed, and display period Tr1 is started. 
And the pixel of each line displays with the bit [ 1st ] digital video signal. 
[0189]On the other hand, a concurrency is carried out to display period Tr1 being started in 
the pixel of the line after the 2nd line, display period Tr1 is completed in the pixel of the 1st 
line, and non-display period Td1 is started. 

[0190]** [ a start of non-display period Td1 / stop / the pixel of the 1st line / displaying ] 
[0191]Next, after non-display period Td1 is started in the pixel of the 1st line, also in the 
pixel after the 2nd line, display period Tr1 is completed in order, and non-display period Td1 
is started. The pixel of each line stops therefore, displaying. 

[0192]On the other hand, after non-display period Td1 is started in that non-display period 
Td1 is started in the pixel of the line after the 2nd line, a concurrency, or all the pixels, it 
writes in in the pixel of the 1st line and period Ta2 is started. 

[0193]A start of write-in period Ta2 will input the bit [ 2nd ] digital video signal into the pixel 
of the 1st line. 

[0194]As for the operation mentioned above, write-in period Ta, the display period Tr, and 
the non-display period Td appear repeatedly for every line crack and pixel of each line to 
forward [ as which the bit / 5th / digital video signal is inputted into a pixel ]. 
[0195]Next, the operation which is the pixel after write-in period Ta5 as which the bit [ 5th ] 
digital video signal is inputted into a pixel was started is explained. 

[0196]lf it writes in in the pixel of the 1st line and period Ta5 is started, the bit [ 5th ] digital 
video signal will be inputted into the pixel of the 1st line. And after writing in in the pixel of 
the 1st line and completing period Ta5, also in the pixel after the 2nd line, it writes in in 
order and period Ta5 is started. 

[0197]On the other hand, after writing in in the pixel of the 1st line and completing period 
Ta5, a concurrency is carried out to writing in in the pixel of the line after the 2nd line, and 
period Ta5 being started, and display period Tr5 is started in the pixel of the 1st line. Also in 
display period Tr5, a pixel displays with the bit [ 5th ] digital video signal like display period 
Tr5. 
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[0198]And after display period Tr5 is started in the pixel of the 1st line, also in the pixel after 
the 2nd line, it writes in in order, period Ta5 is completed, and display period Tr5 is started. 
[0199]Next, after display period Tr5 is started in the pixel of all the lines, display period Tr5 
is completed in the pixel of the 1st line, and write-in period Ta6 is started. 
[0200]lf it writes in in the pixel of the 1st line and period Ta6 is started, the bit [ 6th ] digital 
video signal will be inputted into the pixel of the 1st line. 

[0201]And write-in period Ta6 is completed in the pixel of the 1st line. After writing in in the 
pixel of the 1st line and completing period Ta6, also in the pixel after the 2nd line, display 
period Tr5 is completed in order, and write-in period Ta6 is started. 
[0202]A concurrency is carried out to writing in in the pixel after the 2nd line and on the 
other hand, period Ta6 being started, and display period Tr6 is started in the pixel of the 1st 
line. ** [ a start of display period Tr6 / display / with the bit / 6th / digital video signal / the 
pixel of the 1st line ] 

[0203]And after display period Tr6 is started in the pixel of the 1st line, also in the pixel after 
the 2nd line, it writes in in order, period Ta6 is completed, and display period Tr6 is started. 
And the pixel of each line displays with the bit [ 6th ] digital video signal. 
[0204]After Tr6 is completed in the pixel of the 1st line, 1 frame period expires in the pixel of 
the 1st line, and write-in period Ta1 of the next frame period is started again. After Tr6 is 
completed in the pixel of the 1st line and Tr6 is completed also in the pixel after the 2nd 
line, 1 frame period expires in the pixel of each line eye, and write-in period Ta1 of the next 
frame period is started again. 

[0205]And the operation mentioned above is repeated again. The timing which 1 frame 
period starts, and the timing to end have a time lag for every pixel of each line. 
[0206]One picture can be displayed that 1 frame period expires in the pixel of all the lines. 

[0207]At this example, it is [ - It is considered as :2 4 :2 5 . ] the length of a display period 

o 1 

Tr1 :Tr2 : — :Tr5:Tr6=2 :2 : A desired gradation display can be performed among 
gradation 2 in the combination of this display period. 

[0208]By asking for total of the length of the display period when the EL element emitted 
light throughout [ one frame term ], the gradation which the pixel in the frame period 
concerned displayed is decided. For example, in the case of this example, if luminosity 
when a pixel emits light in all display periods is made into 100%, when a pixel emits light in 
Tr1 and Tr2, 5% of luminosity can be expressed, and when Tr3 and Tr5 are chosen, 32% of 
luminosity can be expressed. 

[0209]ln this invention, since the write-in period of the pixel of each line does not lap 
mutually, after the write-in period in the pixel of eye y line expires, the write-in period in the 
pixel of the 1st line is started. 

[0210]ln this example, the length of display period Tr5 of the pixel of each line has a long 
time more important than a period (sigmaTaS) after write-in period Ta5 of the pixel of the 
1st line is started until write-in period Ta5 of the pixel of eye y line is completed. 
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[021 1]The display periods Tr1-Tr6 may be made to appear in what kind of order. For 
example, in an one-frame term period, it is possible to also make a display period appear in 
the next of Tr1 in the order Tr3, Tr5, Tr2, and — . However, it is required to keep the write-in 
period in the pixel of each line from lapping mutually. 

[0212]ln the drive method of this invention, after write-in period Ta of the pixel of the 1st line 
is started, The length of the display period of the pixel of each line can be made shorter 
than the period which in other words writes the digital video signal for 1 bit in all the pixels 
during the period until write-in period Ta of the pixel of eye y line is completed. Therefore, 
since the length of the display period corresponding to a lower bit can be shortened even if 
the number of bits of a digital video signal increases, it is possible to display a high 
definition picture, without flickering a screen. 

[0213]The luminescent device of this invention can obtain fixed luminosity, without being 
influenced by the temperature change. In a colored presentation, even when the EL 
element which has a different EL material for every color is provided, it can prevent the 
luminosity of the EL element of each color changing scatteringly, and not acquiring a 
desired color with temperature. 

(Example 5) In the drive method of Embodiment 2 corresponding to a 6-bit digital video 
signal, this example explains an order that the display periods Tr1-Tr6 appear. However, 
this example explains the case of m= 5. In this example, an example of the drive method of 
the embodiment of the invention 2 is explained, and this invention is limited for neither the 
number of bits of a corresponding digital video signal, nor the value of m to the composition 
of this example. The composition of this example is effective when the number of bits of a 
digital video signal is three or more. 

[0214]ln the drive method of this example, the timing to which a write-in period, a display 
period, and a non-display period appear is shown in drawing 14 . The horizontal axis shows 
time and the vertical axis shows the position of the gate signal line for writing which a pixel 
has, and the gate signal line for a display. However, since a write-in period is short, in order 
to make a figure legible, the arrow showed the timing by which the write-in periods Ta1-Ta6 
corresponding to each bit are started. An arrow shows a period (sigmaTa1-sigmaTa6) after 
the write-in period of the pixel of the 1st line is started for every corresponding bit until the 
write-in period of the pixel of eye y line expires. 

[0215]Since it is the same as the case of Embodiment 2 about detailed operation of a pixel, 
explanation is omitted here. 

[0216]ln the pixel of the 1st line, write-in period Ta4 is started first. A start of write-in period 

Ta4 will input the bit [ 4th ] digital video signal into the pixel of the 1st line. 

[0217]And after writing in in the pixel of the 1st line and completing period Ta4, next, also in 

the pixel after the 2nd line, it writes in in order and period Ta4 is started. And the bit [ 4th ] 

digital video signal is inputted into the pixel of each line like the case of the pixel of the 1st 

line. 

[021 8]A concurrency is carried out to writing in in the pixel after the 2nd line and on the 
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other hand, period Ta4 being started, and display period Tr4 is started in the pixel of the 1st 
line. ** [ a start of display period Tr4 / display / with the bit / 4th / digital video signal / the 
pixel of the 1st line ] 

[0219]And after display period Tr4 is started in the pixel of the 1st line, also in the pixel after 
the 2nd line, it writes in in order, period Ta4 is completed, and display period Tr4 is started. 
And the pixel of each line displays with the bit [ 4th ] digital video signal. 
[0220]On the other hand, after display period Tr4 begins in the pixel of the line after the 2nd 
line, display period Tr4 is completed in the pixel of the 1st line, and non-display period Td4 
is started. A concurrency is carried out to display period Tr4 being started in the pixel of the 
line after the 2nd line, display period Tr4 is completed in the pixel of the 1st line, and non- 
display period Td4 may be started. 

[0221]** [ a start of non-display period Td4 / stop / the pixel of the 1st line / displaying ] 
[0222]Next, after non-display period Td4 is started in the pixel of the 1st line, also in the 
pixel after the 2nd line, display period Tr4 is completed in order, and non-display period Td4 
is started. The pixel of each line stops therefore, displaying. 

[0223]On the other hand, after non-display period Td4 is started in that non-display period 
Td4 is started in the pixel of the line after the 2nd line, a concurrency, or all the pixels, it 
writes in in the pixel of the 1st line and period Ta5 is started. 

[0224]lf it writes in in the pixel of the 1st line and period Ta5 is started, the bit [ 5th ] digital 
video signal will be inputted into the pixel of the 1st line. And after writing in in the pixel of 
the 1st line and completing period Ta5, also in the pixel after the 2nd line, it writes in in 
order and period Ta5 is started. 

[0225]On the other hand, after writing in in the pixel of the 1st line and completing period 
Ta5, a concurrency is carried out to writing in in the pixel of the line after the 2nd line, and 
period Ta5 being started, and display period Tr5 is started in the pixel of the 1st line. Also in 
display period Tr5, a pixel displays with the bit [ 5th ] digital video signal like display period 
Tr5. 

[0226]And after display period Tr5 is started in the pixel of the 1st line, also in the pixel after 
the 2nd line, it writes in in order, period Ta5 is completed, and display period Tr5 is started. 
[0227]Next, after display period Tr5 is started in the pixel of all the lines, display period Tr5 
is completed in the pixel of the 1st line, and write-in period Ta2 is started. 
[0228]lf it writes in in the pixel of the 1st line and period Ta2 is started, the bit [ 2nd ] digital 
video signal will be inputted into the pixel of the 1st line. 

[0229]And after writing in in the pixel of the 1st line and completing period Ta2, next, also in 
the pixel after the 2nd line, it writes in in order and period Ta2 is started. And the bit [ 2nd ] 
digital video signal is inputted into the pixel of each line like the case of the pixel of the 1st 
line. 

[0230JA concurrency is carried out to writing in in the pixel after the 2nd line and on the 
other hand, period Ta2 being started, and display period Tr2 is started in the pixel of the 1st 
line. ** [ a start of display period Tr2 / display / with the bit / 2nd / digital video signal / the 
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pixel of the 1st line ] 

[0231]And after display period Tr2 is started in the pixel of the 1st line, also in the pixel after 
the 2nd line, it writes in in order, period Ta2 is completed, and display period Tr2 is started. 
And the pixel of each line displays with the bit [ 2nd ] digital video signal. 
[0232]On the other hand, a concurrency is carried out to display period Tr2 being started in 
the pixel of the line after the 2nd line, display period Tr2 is completed in the pixel of the 1st 
line, and non-display period Td2 is started. 

[0233]** [ a start of non-display period Td2 / stop / the pixel of the 1st line / displaying ] 
[0234]Next, after non-display period Td2 is started in the pixel of the 1st line, also in the 
pixel after the 2nd line, display period Tr2 is completed in order, and non-display period Td2 
is started. The pixel of each line stops therefore, displaying. 

[0235]On the other hand, after non-display period Td2 is started in that non-display period 
Td2 is started in the pixel of the line after the 2nd line, a concurrency, or all the pixels, it 
writes in in the pixel of the 1st line and period Ta3 is started. 

[0236]As for the operation mentioned above, write-in period Ta, the display period Tr, and 
the non-display period Td appear repeatedly for every line crack and pixel of each line to 
forward [ as which the digital video signal of all the bits of 1-6 is inputted into a pixel ]. 
[0237]After all the display periods Tr1-Tr6 expire in the pixel of the 1st line, 1 frame period 
expires in the pixel of the 1st line, and the write-in period (this example Ta4) of the 
beginning of the next frame period is started again. After 1 frame period expires in the pixel 
of the 1st line, 1 frame period expires also in the pixel after the 2nd line, and write-in period 
Ta4 of the next frame period is started again. 

[0238]And the operation mentioned above is repeated again. The timing which 1 frame 
period starts, and the timing to end have a time lag for every pixel of each line. 
[0239]One picture can be displayed that 1 frame period expires in the pixel of all the lines. 

[0240]At this example, it is [ - It is considered as :2 4 :2 5 . ] the length of a display period 

0 1 

Tr1:Tr2 : - :Tr5:Tr6=2 :2 : A desired gradation display can be performed among 

g 

gradation 2 in the combination of this display period. 

[0241 ]By asking for total of the length of the display period when the EL element emitted 
light throughout [ one frame term ], the gradation which the pixel in the frame period 
concerned displayed is decided. For example, in the case of this example, if luminosity 
when a pixel emits light in all display periods is made into 100%, when a pixel emits light in 
Tr1 and Tr2, 5% of luminosity can be expressed, and when Tr3 and Tr5 are chosen, 32% of 
luminosity can be expressed. 

[0242]ln this invention, since the write-in period of the pixel of each line does not lap 
mutually, after the write-in period in the pixel of eye y line expires, the write-in period in the 
pixel of the 1st line is started. 

[0243]ln this example, the length of display period Tr5 of the pixel of each line has a long 
time more important than a period (sigmaTa5) after write-in period Ta5 of the pixel of the 
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1st line is started until write-in period Ta5 of the pixel of eye y line is completed. 
[0244]The display periods Tr1-Tr6 may be made to appear in what kind of order. For 
example, in an one-frame term period, it is possible to also make a display period appear in 
the next of Tr1 in the order Tr3, Tr5, Tr2, and -. However, it is required to keep the write-in 
period in the pixel of each line from lapping mutually. 

[0245]ln the drive method of this example, after write-in period Ta of the pixel of the 1st line 
is started, The length of the display period of the pixel of each line can be made shorter 
than the period which in other words writes the digital video signal for 1 bit in all the pixels 
during the period until write-in period Ta of the pixel of eye y line is completed. Therefore, 
since the length of the display period corresponding to a lower bit can be shortened even if 
the number of bits of a digital video signal increases, it is possible to display a high 
definition picture, without flickering a screen. 

[0246]The luminescent device of this invention can obtain fixed luminosity, without being 
influenced by the temperature change. In a colored presentation, even when the EL 
element which has a different EL material for every color is provided, it can prevent the 
luminosity of the EL element of each color changing scatteringly, and not acquiring a 
desired color with temperature. 

[0247]With the drive method of this example, a display period (this example Tr6) long No. 1 
is not provided in the beginning of 1 frame period, and the last throughout [ one frame 
term ]. In other words, it has composition that other display periods contained throughout 
[ one frame term ] at the frame period same before or after a display period long No. 1 
appear. 

[0248]By the above-mentioned composition, when an intermediate floor tone is displayed, it 
is not recognized by human being's eyes but display unevenness which had occurred when 
the display period which emits light in adjacent frame periods adjoined can be ****(ed). 
[0249]lt combines with Example 4 freely and this example can be carried out. 
[0250](Example 6) This example explains an example of a drive method which is different 
in Embodiment 2 which used the digital video signal of n bit. However, this example 
explains the case of m=n-2. 

[0251]ln the drive method of this example, the display period Trn corresponding to the 
digital video signal of the most significant bit is divided into 1st display period Trn_1 and 
2nd display period Trn_2. And corresponding to each of 1st display period Trn_1 and 2nd 
display period Trn_2, 1st write-in period Tan_1 and 2nd write-in period Tan_2 are provided. 
[0252]ln the drive method of this example, the timing to which a write-in period, a display 
period, and a non-display period appear is shown in drawing 15 . The horizontal axis shows 
time and the vertical axis shows the position of the gate signal line for writing which a pixel 
has, and the gate signal line for a display. However, since a write-in period is short, in order 
to make a figure legible, the arrow showed the timing by which the write-in periods Ta1-Ta 
(n-1) corresponding to each bit, Tan_1, and Tan_2 are started. An arrow shows a period 
(sigmaTal - sigmaTa (n-1), sigmaTan_1, sigmaTan_2) after the write-in period of the pixel 

http://www4.ipdl.inpit.go.jp/cgi-to^ 3/19/2008 



JP,2002-221936,A [DETAILED DESCRIPTION] 



Page 27 of 42 



of the 1st line is started for every corresponding bit until the write-in period of the pixel of 
eye y line expires. 

[0253]Since it is the same as the case of Embodiment 2 about detailed operation of a pixel, 
explanation is omitted here. 

[0254]ln this example, the display period corresponding to other bits is provided between 
1st display period Trn_1 corresponding to the digital video signal of the same bit, and 2nd 
display period Trn_2. 

[0255]The length of the display periods Tr1-Trn, Trn_1, and Trn_2 is Tr1:Tr2. : - :Tr(n-1): 
(Trn_1+Trn_2) =2 °:2 1 : -- :2 n " 1 is filled. 

[0256]ln the drive method of this invention, gradation is displayed by controlling the sum of 
the length of the display period of an one-frame term throughout which emits light. 
[0257]By the above-mentioned composition, when an intermediate floor tone is displayed, 
this example is not recognized by human being's eyes compared with the case of Examples 
4 and 5, but can **** display unevenness which had occurred when the display period 
which emits light in adjacent frame periods adjoined. 

[0258]Although this example explained the case where there were two display periods 
corresponding to the same bit, this invention is not limited to this. Three or more display 
periods corresponding to the bit same within 1 frame period may be provided. 
[0259] Although two or more display periods corresponding to the digital video signal of the 
most significant bit were provided in this example, this invention is not limited to this. Two or 
more display periods corresponding to the digital video signal of bits other than the most 
significant bit may be provided. The bit in which two or more corresponding display periods 
were provided is not restricted only to one, but may be made the composition that two or 
more display periods correspond to each of some bits. 

[0260]ln the case of n>=2, the composition of this example is effective. It combines with 
Example 4 or 5 freely, and this example can be carried out. 

[0261](Example 7) This example explains the composition of the drive circuit (a source 
signal line driving circuit and a gate signal line drive circuit) which the luminescent device of 
this invention has. 

[0262JA block diagram shows the composition of the source signal line driving circuit 601 to 
drawing 16 . As for a shift register and 603, the store circuit B and 605 are current regulator 
circuits the store circuit A and 604 602. 

[0263]Start pulse signal SP is inputted into the shift register 602 as the clock signal CLK. 
The digital video signal (Digital Video Signals) is inputted into the store circuit A602, and 
the latch signal (Latch Signals) is inputted into the store circuit B603. The fixed current Ic 
outputted from the current regulator circuit 604 is inputted into a source signal line. 
[0264]The more detailed composition of the source signal line driving circuit 601 is shown in 
drawing 17 . 

[0265JA timing signal is generated by inputting the clock signal CLK and start pulse signal 
SP into the shift register 602 from predetermined wiring. A timing signal is inputted into two 
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or more latches A (LATA_1 - LATA_x) whom the store circuit A603 has, respectively. After 
carrying out buffer amplification of the timing signal generated in the shift register 602 at 
this time with a buffer etc., it may be made composition which inputs into two or more 
latches A (LATA_1 - LATA_x) whom the store circuit A603 has, respectively. 
[0266]lf a timing signal is inputted into the store circuit A603, synchronizing with this timing 
signal, the digital video signal for 1 bit inputted into the video signal line 610 will be written 
in each of two or more latches A (LATA_1 - LATA_x), and will be held at order. 
[0267]ln this example, when incorporating a digital video signal into the store circuit A603, 
the digital video signal is inputted into two or more latches A (LATA_1 - LATA_x) whom the 
store circuit A603 has in order, but this invention is not limited to this composition. What is 
called a division drive that divides into some groups the latch of two or more stages which 
the store circuit A603 has, and inputs a digital video signal simultaneously in parallel for 
every group may be performed. The number of the groups at this time is called the number 
of partitions. For example, when a latch is divided into a group every four stages, it is said 
that a division drive is carried out by quadrisection. 

[0268]Time until the writing of a digital video signal is briefly completed to the latch of all the 
stages of the store circuit A603 is called a line period. Actually, the period when the 
horizontal blanking interval was added to the above-mentioned line period may be included 
at a line period. 

[0269]An end of 1 line period will supply the latch signal (Latch Signal) to two or more 
latches B (LATB_1 - LATB_x) whom the store circuit B604 has via the latch signal line 609. 
At this moment, the digital video signals currently held at two or more latches A (l_ATA_1 - 
LATA_x) whom the store circuit A603 has are written in two or more latches B (LATB_1 - 
LATB_x) whom the store circuit B604 has all at once, and are held. 

[0270]Based on the timing signal from the shift register 602, the writing of the digital video 
signal for following 1 bit is performed in the store circuit A603 which finished sending out a 
digital video signal to the store circuit B604 one by one. 

[0271 ]lt is written in the store circuit B604 throughout [ one line term / of eye this 2 order ], 
and the digital video signal currently held is inputted into the current regulator circuit 605. 
[0272]The current regulator circuit 605 has two or more current setting circuits (C1-Cx). If a 
digital video signal is inputted into each of a current setting circuit (C1-Cx), using the 
information on 1 or 0 which this digital video signal has. The fixed current Ic flows into a 
source signal line, the potential of the power supply lines V1-Vx is given to a source signal 
line, or either is chosen. 

[0273]An example of the concrete composition of the current setting circuit C1 is shown in 
drawing 18 . The current setting circuits C2-Cx also have the same composition. 
[0274]The current setting circuit C1 has the constant current source 631, the four 
transmission gates SW1-SW4, and two inverter Inb1 and Inb2. 
[0275]Switching of SW1-SW4 is controlled by the digital video signal outputted from 
LATB_1 which the store circuit B604 has. The digital video signal inputted into SW1 and 
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SW3 and the digital video signal inputted into SW2 and SW4 are reversed by Inb1 and 
Inb2. Therefore, when SW1 and SW3 are one and OFF, and SW1 and SW3 are OFF SW2 
and SW4, SW2 and SW4 are one. 

[0276]When SW1 and SW3 are one, the current Ic is inputted into the source signal line S1 
via SW1 and SW3 from the constant current source 631. 

[0277]Conversely, when SW2 and SW4 are one, the current Ic from the constant current 
source 631 is dropped on a ground via SW2. The power supply potential of the power 
supply lines V1-Vx is given to the source signal line S1 via SW4. 
[0278]With reference to drawing 17 , the aforementioned operation is again performed 
simultaneously in all the current setting circuits (C1-Cx) which the current regulator circuit 
605 has within 1 line period. Therefore, it is chosen whether in all the source signal lines, 
the fixed current Ic is sent by a digital video signal or power supply potential is given. 
[0279]Another circuits, such as a decoder circuit, are used instead of a shift register, and it 
may be made to write a digital video signal in latch circuitry in order. 
[0280]Next, the composition of the gate signal line drive circuit for writing and the gate 
signal line drive circuit for a display is explained. However, since the composition of the 
gate signal line drive circuit for writing and the gate signal line drive circuit for a display is 
almost the same, it represents here and only the gate signal line drive circuit for writing is 
explained. 

[0281] Drawing 19 is a block diagram showing the composition of the gate signal line drive 
circuit 641 for writing. 

[0282]The gate signal line drive circuit 641 for writing has the shift register 642 and the 
buffer 643, respectively. Depending on the case, it may have a level shifter. 
[0283]ln the gate signal line drive circuit 641 for writing, a timing signal is generated by 
inputting the clock CLK and start pulse signal SP into the shift register 642. In the buffer 
643, buffer amplification of the generated timing signal is carried out, and it is supplied to 
the selected gate signal line for writing. 

[0284]The gate electrode of TFT for the 1st switching of the pixel for one line and TFT for 
the 2nd switching is connected to the gate signal line for writing. And since TFT(s) for the 
1st switching and TFT(s) for the 2nd switching of a pixel for one line must be turned ON all 
at once, what has that possible the buffer 643 sends big current is used. 
[0285]ln the case of the gate signal line drive circuit for a display, TFT(s) for EL drives 
connected to all the gate signal lines for a display are made one all at once in each display 
period. Therefore, the waveform differs from the clock signal CLK inputted into the shift 
register of the gate signal line drive circuit for writing, and start pulse signal SP. 
[0286]Another circuits, such as a decoder circuit, are used instead of a shift register, a 
gating signal is chosen, and it may be made to supply a timing signal. 
[0287]The drive circuit used in this invention is not limited to the composition shown by this 
example. 

[0288]lt combines with Example 1 - Example 6 freely, and this example can be carried out. 
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[0289](Example 8) This example shows an example of the plan of a pixel which has the 
composition shown in drawing 1 . 

[0290]The plan of the pixel of this example is shown in drawing 20 . The pixel has source 
signal line Si, the power supply line Vi, the gate signal line Gaj for writing, and the gate 
signal line Gbj for a display. Source signal line Si is taken about with the connection wiring 
182 in part so that the gate signal line Gj may not be contacted in the portion which laps 
with the gate signal line Gaj for writing, and the gate signal line Gbj for a display. 
[0291J102 and 103 are TFT for the 1st switching, and TFT for the 2nd switching, 
respectively. 104 and 105 are TFT for current control, and TFT for EL drives, respectively. 
[0292]ln the source region and the drain area of TFT102 for the 1st switching, one side is 
connected to source signal line Si via the connection wiring 190. 

Another side is connected to the drain area of TFT104 for current control via the connection 
wiring 183. 

In the source region and the drain area of TFT103 for the 2nd switching, one side is 
connected to the drain area of TFT104 for current control via the connection wiring 183. 
Another side is connected to the connection wiring 184 and the gate wire 185. 
Some gate wires 185 are functioning as a gate electrode of TFT for current control. 
[0293JA part of gate signal line Gaj for writing is functioning as a gate electrode of TFT102 
for the 1st switching, and TFT103 for the 2nd switching. 

[0294]Some of power supply lines Vi and gate wires 185 have lapped on both sides of the 
interlayer insulation film in between, and an overlapping portion becomes the capacitor 107. 

[0295]The source region of TFT104 for current control is connected to the power supply line 
Vi, and the drain area is connected to the source region of TFT105 for EL drives via the 
connection wiring 186. The drain area of TFT105 for EL drives is connected to the picture 
element electrode 181. A part of gate signal line Gbj for a display is functioning as a gate 
electrode of TFT1 05 for EL drives. 

[0296]The pixel which the luminescent device of this invention has is not limited to the 
composition shown in drawing 20 . It combines with Examples 1-7 freely, and composition of 
this example can be carried out. 

[0297](Example 9) This example explains how to produce TFT of the picture element part 
of the luminescent device of this invention. TFT which the drive circuit (the source signal 
line side drive circuit, the gate signal line side drive circuit for writing, the gate signal line 
side drive circuit for a display) provided around a picture element part has may be 
simultaneously formed on the same substrate as TFT of a picture element part. 
[0298]First, the barium borosilicate glass represented by #7059 glass of Corning, Inc., 
#1737 glass, etc. as shown in drawing 21 (A). Or the ground film 5002 which comprises 
insulator layers, such as a silicon oxide film, a silicon nitride film, or an oxidation silicon 
nitride film, is formed on the substrate 5001 which comprises glass, such as alumino 
borosilicate glass. For example, 10-200 [nm] (preferably 50-100 [nm]) formation of SiH 4 , 
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NH 3 , and the oxidation silicon nitride film 5002a produced from N 2 0 is carried out with 

plasma CVD method, Laminating formation of SiH 4 and the oxidation nitriding 

hydrogenation silicone film 5002b produced from N 2 0 is similarly carried out to the 

thickness of 50-200 [nm] (preferably 100-150 [nm]). Although this example showed the 
ground film 5002 as a two-layer structure, it may form as a structure made to laminate the 
monolayer of said insulator layer, or more than two-layer. 

[0299]The island like semiconductor layers 5004-5006 are formed with the crystalline 
semiconductor film which produced the semiconductor membrane which has amorphous 
structure using a laser crystallization method and publicly known thermal crystallization 
method. The thickness of these island like semiconductor layers 5004-5006 is formed by 
the thickness of 25-80 [nm] (preferably 30-60 [nm]). Although there is no limitation in the 
material of a crystalline semiconductor film, it is good to form with silicon or a silicon 
germanium (SiGe) alloy preferably. 

[0300]ln order to produce a crystalline semiconductor film by a laser crystallization method, 
a pulse oscillation type or a continuation luminescence type excimer laser, and an YAG 
laser and YV0 4 laser are used. When using these laser, it is good to use the method of 

condensing to a line the laser beam emitted from the laser oscillator by an optical system, 
and irradiating semiconductor membrane. Although an operation person makes **** 
selection, the conditions of crystallization are made into the pulse oscillation frequency 300 
[Hz] when using an excimer laser, and set laser energy density to 100-400 [mJ/cm 2 ] 
(typically 200-300 [mJ/cm 2 ]). It is good to consider it as the pulse oscillation frequency 30- 
300 [kHz] using the 2nd harmonics, in using an YAG laser, and to set laser energy density 
to 300-600 [mJ/cm 2 ] (typically 350-500 [mJ/cm 2 ]). And by the width 100-1000 [mum], for 
example, 400, [mum], the laser beam which condensed to the line is crossed to an entire 
substrate, you irradiate with it, the linear laser light at this time makes it pile each other up, 
and a rate (overlapping rate) is performed as 50-90 [%]. 

[0301]Subsequently, the wrap gate dielectric film 5007 is formed for the island like 
semiconductor layers 5004-5006. The gate dielectric film 5007 is formed using plasma CVD 
method or a sputtering technique with the insulator layer which sets thickness to 40-150 
[nm], and contains silicon. At this example, it forms with an oxidation silicon nitride film by 
the thickness of 120 [nm]. Of course, gate dielectric film is not limited to such an oxidation 
silicon nitride film, and may use the insulator layer containing other silicon as a monolayer 
or a laminated structure. For example, in using a silicon oxide film, it mixes TEOS 
(Tetraethyl Orthosilicate) and 0 2 with plasma CVD method, It can be considered as the 
reaction pressure 40 [Pa] and the substrate temperature 300-400 [**], it can be made to be 
able to discharge by high frequency (13.56 [MHz]) and power flux density 0.5-0.8 [W/cm 2 ], 
and can form. Thus, the silicon oxide film produced can obtain the characteristic good as 
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gate dielectric film by the thermal annealing of 400-500 [**] after that. 
[0302]And the 1st conducting film 5008 and 2nd conducting film 5009 for forming a gate 
electrode on the gate dielectric film 5007 are formed. In this example, the 1st conducting 
film 5008 is formed in the thickness of 50-100 [nm] by Ta, and the 2nd conducting film 5009 
is formed in the thickness of 1 00-300 [nm] by W. 

[0303]A Ta film is a sputtering technique and is formed by carrying out the weld slag of the 
target of Ta by Ar. In this case, if optimum dose of Xe and Kr are added to Ar, the internal 
stress of a Ta film can be eased and exfoliation of a film can be prevented. Although the 
resistivity of the Ta film of alpha phase is 20 [muomegacm] grades and can be used for a 
gate electrode, the resistivity of the Ta film of a parent phase is 180 [muomegacm] grades, 
and is unsuitable for considering it as a gate electrode. In order to form the Ta film of alpha 
phase, if tantalum nitride with the crystal structure near alpha phase of Ta is formed in the 
ground of Ta by the thickness about 10-50 [nm], the Ta film of alpha phase can be obtained 
easily. 

[0304]ln forming W film, it forms by the sputtering technique which targeted W. In addition, 
it can also form with the heat CVD method using 6 tungsten fluoridation (WF ). Anyway, in 
order to use it as a gate electrode, it is necessary to attain low resistance-ization, and as for 
the resistivity of W film, it is desirable to use below 20 [muomegacm]. In W, although W film 
can attain rate-ization of low resistance by enlarging a crystal grain, when there are many 
impurity elements, such as oxygen, crystallization is checked and high-resistance-izes it. 
From this, when based on a sputtering technique, resistivity 9-20 [muomegacm] can be 
realized using W target of purity 99.9999 [%] by considering enough and forming W film so 
that there may be no mixing of the impurity out of the gaseous phase further at the time of 
membrane formation. 

[0305]ln this example, although the 1st conducting film 5008 was set to Ta and the 2nd 
conducting film 5009 was set to W, it is not limited in particular but all may form the element 
chosen from Ta, W, Ti, Mo, aluminum, Cu, etc., or said element with the charge of an alloy 
or compound material used as the main ingredients. The semiconductor membrane 
represented by the polycrystalline silicon film which doped impurity elements, such as Lynn, 
may be used. As a desirable thing, with an example of other combination other than this 
example, the 1st conducting film 5008 is formed by tantalum nitride (TaN), and the 2nd 
conducting film 5009 is set to W, [ combine and ] The 1st conducting film 5008 is formed by 
tantalum nitride (TaN), and the combination which sets the 2nd conducting film 5009 to 
aluminum and which combines, forms the 1st conducting film 5008 by tantalum nitride 
(TaN), and sets the 2nd conducting film 5009 to Cu is mentioned. ( Drawing 21 (A)) 
[0306]Next, the 1st etching process for forming the mask 5010 by resist and forming an 
electrode and wiring is performed. In this example, an ICP (Inductively Coupled Plasma: 
inductive-coupling type plasma) etching method is used, It carries out by mixing CF 4 and 
Cl 2 in the gas for etching, supplying RF (13.56 [MHz]) electric power of 500 [W] to a coil 
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type electrode by the pressure of 1 [Pa], and generating plasma. RF (13.56 [MHz]) electric 
power of 100 [W] is supplied also to the substrate side (sample stage), and negative auto- 
bias voltage is impressed substantially. When CF 4 and Cl 2 are mixed, W film and a Ta film 
are etched to the same extent. 

[0307]ln the above-mentioned etching condition, the end of the 1st conductive layer and the 
2nd conductive layer serves as taper shape by having been suitable in the shape of the 
mask by resist by the effect of the bias voltage impressed to the substrate side. The angle 
of a taper part will be 15-45 degrees. In order to etch without leaving residue on gate 
dielectric film, it is good to make etching time increase at a rate about 10-20 [%]. Since the 
selection ratios of an oxidation silicon nitride film to W film are 2-4 (typically 3), 20-50 [nm] 
grade etching of the field which the oxidation silicon nitride film exposed will be carried out 
by over etching processing. In this way, the conductive layers 501 1-5015 (the 1st 
conductive layers 5011a-5015a and 2nd conductive layer 5011b-5015b) of the 1st shape 
that comprises the 1st conductive layer and 2nd conductive layer by the 1st etching 
process are formed. At this time, the field which 20-50 [nm] grade etching of the field which 
is not covered by the conductive layers 501 1-5015 of the 1st shape was carried out, and 
became thin is formed in the gate dielectric film 5007. 

[0308]And the impurity element which performs 1st doping processing and gives N type is 
added. What is necessary is just to perform the method of doping with the ion doping 
method or ion implantation. The conditions of the ion doping method make a dose 1x10 13 - 
5x10 14 [atoms/cm 2 ], and perform accelerating voltage as 60-100 [keV]. the element which 
belongs to 15 fellows as an impurity element which gives N type - typical - Lynn - 
although (P) or arsenic (As) is used - here - Lynn - (P) is used. In this case, the 
conductive layers 5012-5015 serve as a mask to the impurity element which gives N type, 
and the 1st impurity range 5017-5023 is formed in self align. In the 1st impurity range 5017- 
5023, the impurity element which gives N type in the density range of 1x10 20 - 1x10 21 
[atoms/cm 3 ] is added. ( Drawing 21 (B)) 

[0309]Next, as shown in drawing 21 (C). a resist mask performs the 2nd etching process, 
not removed. CF 4> Cl 2> and 0 2 are used for etching gas, and W film is etched selectively. 
At this time, the conductive layers 5025-5029 (the 1st conductive layers 5025a-5029a and 
2nd conductive layer 5025b-5029b) of the 2nd shape are formed by the 2nd etching 
process. At this time, the field which 20-50 [nm] grade etching of the field which is not 
covered by the conductive layers 5025-5029 of the 2nd shape was carried out at the pan, 
and became thin is formed in the gate dielectric film 5007. 

[0310]The etching reaction by the mixed gas of CF 4 of W film or a Ta film and Cl 2 can be 
guessed from the steam pressure of the radical or the ionic species, and the resultant 
which are generated. If the steam pressure of the fluoride of W and Ta and a chloride is 
compared, WF g which is the fluoride of W is extremely high, and other WCI , TaF , and 
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TaCI & have it. [ comparable ] Therefore, W film and a Ta film are etched in the mixed gas of 
CF 4 and Cl 2 . However, if optimum dose of 0 2 is added to this mixed gas, CF 4 and 0 2 will 
react, and it will be set to CO and F, and will be generated so much by F radical or F ion. 
As a result, the etch rate of W film with high steam pressure of fluoride increases. On the 
other hand, even if, as for Ta, F increases, there are few increases in an etch rate 
relatively. Since Ta oxidizes easily as compared with W, the surface of Ta oxidizes by 
adding 0 2 . In order that the oxide of Ta may not react to fluoride or chlorine, the etch rate of 
a Ta film falls further. Therefore, it becomes possible to become possible to make a 
difference in the etch rate of W film and a Ta film, and to make the etch rate of W film larger 
than a Ta film. 

[0311]And as shown in drawing 22 (A). 2nd doping processing is performed. In this case, 
the impurity element which lowers a dose and gives N type as conditions for high 
accelerating voltage rather than the 1st doping processing is doped. For example, a new 
impurity range is formed inside the 1st impurity range that set accelerating voltage to 70- 
120 [keV], carried out with the dose of 1x10 13 [atoms/cm 2 ], and was formed in the island 
like semiconductor layer by drawing 21 (B). Doping uses the conductive layers 5026-5029 
of the 2nd shape as a mask to an impurity element, and it dopes them so that an impurity 
element may be added by the field of the 1st conductive layera [ 5026 ]-5029a bottom. In 
this way, the 3rd impurity range 5032-5035 is formed. The concentration of Lynn (P) added 
by this 3rd impurity range 5032-5035 has a loose concentration gradient according to the 
thickness of the taper part of the 1st conductive layer 5026a-5029a. In the semiconductor 
layer which laps with the taper part of the 1st conductive layer 5026a-5029a, although 
impurity concentration is low a little toward the end of the taper part of the 1st conductive 
layer 5026a-5029a to the inside, it is almost comparable concentration. 
[0312]As shown in drawing 22 (B). the 3rd etching process is performed. CHF is used for 
etching gas and it carries out using a reactive-ion-etching method (the RIE method). The 
field which etches selectively the taper part of the 1st conductive layer 5025a-5029a and 
where the 1st conductive layer laps with a semiconductor layer by the 3rd etching process 
is reduced. By the 3rd etching process, the conductive layers 5036-5040 (the 1st 
conductive layers 5036a-5040a and 2nd conductive layer 5036b-5040b) of the 3rd shape 
are formed. At this time, the field which 20-50 [nm] grade etching of the field which is not 
covered by the conductive layers 5036-5040 of the 3rd shape was carried out at the pan, 
and became thin is formed in the gate dielectric film 5007. 

[0313]ln the 3rd impurity range 5032-5035 by the 3rd etching process, The 2nd impurity 
range 5032b-5035b between the 3rd impurity range 5032a-5035a that laps with the 1st 
conductive layer 5037a-5040a, and the 1st impurity range and the 3rd impurity range is 
formed. 

[0314]And as shown in drawing 22 (C), the 4th impurity range 5043-5054 of a conductivity 
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type contrary to the 1st conductivity type is formed in the island like semiconductor layers 
5005 and 5006 which form P channel type TFT. The conductive layers 5039b and 5040b of 
the 3rd shape are used as a mask to an impurity element, and an impurity range is formed 
in self align. At this time, the island like semiconductor layers 5005 and 5005 and the wiring 
section 5036 which form N channel type TFT cover the whole surface with the resist mask 
5200. Although Lynn is added by the impurity ranges 5043-5054 by concentration different, 
respectively, It forms by the ion doping method using diborane (B 2 H 6 ), and is made for 

impurity concentration to serve as 2x10 20 - 2x10 21 [atoms/cm 3 ] also in which the field. 
[0315]An impurity range is formed in each island like semiconductor layer at the process to 
the above. The conductive layers 5037-5040 of the 3rd shape which lap with an island like 
semiconductor layer function as a gate electrode. 5036 functions as a source signal line of 
island shape. 

[0316]After removing the resist mask 5200, the process of activating the impurity element 
added by each island like semiconductor layer for the purpose of control of a conductivity 
type is performed. This process is performed by the thermal annealing method for using a 
furnace annealing furnace. In addition, the laser annealing method or the rapid thermal 
annealing method (the RTA method) is applicable. By a thermal annealing method, 
preferably, in the nitrogen atmosphere below 0.1 [ppm], it carries out by 500-600 [**] 
typically, and an oxygen density performs [ 400-700 [**], and ] heat treatment of 4 hours by 
500 [**] by this example below 1 [ppm]. However, when the wiring material used for the 
conductive layers 5036-5040 of the 3rd shape is weak with heat, it is preferred to be 
activated after forming an interlayer insulation film (let silicon be the main ingredients), in 
order to protect wiring etc. 

[0317]ln the atmosphere containing hydrogen of 3-100 [%], 1 - heat treatment of 12 hours 
are performed by 300-450 [**], and the process of hydrogenating an island like 
semiconductor layer is performed. This process is a process of carrying out the termination 
of the dangling bond of a semiconductor layer by the hydrogen excited thermally. As other 
means of hydrogenation, plasma hydrogenation (the hydrogen excited by plasma is used) 
may be performed. 

[0318]Subsequently, as shown in drawing 23 (A), the 1st interlayer insulation film 5055 is 
formed by the thickness of 100-200 [nm] from an oxidation silicon nitride film. After forming 
the 2nd interlayer insulation film 5056 that comprises organic insulating material material on 
it, After forming a contact hole to the 1st interlayer insulation film 5055, the 2nd interlayer 
insulation film 5056, and the gate dielectric film 5007 and carrying out patterning formation 
of the connection wiring 5057-5062, patterning formation of the picture element electrode 
5064 which touches the connection wiring (drain wiring) 5062 is carried out. Source wiring 
and drain wiring are contained in connection wiring. Source wiring is the wiring connected 
to the source region of an active layer, and drain wiring means the wiring connected to the 
drain area. 
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[0319]As the 2nd interlayer insulation film 5056, polyimide, polyamide, an acrylic, BCB 
(benz-cyclo-butene), etc. can be used as the organic resin using a film made from organic 
- resin. Since especially the 2nd interlayer insulation film 5056 has the strong implications of 
flattening, its acrylic excellent in surface smoothness is preferred. At this example, an 
acrylic film is formed by the thickness which can fully carry out flattening of the level 
difference formed of TFT. What is necessary is to just be preferably referred to as 1-5 
[mum] (still more preferably 2-4 [mum]). 

[0320] Formation of a contact hole uses dry etching or wet etching, The contact hole which 
arrives at the impurity ranges 5017-5019 of N type, or the impurity ranges 5043, 5048, 
5049, and 5054 of P type, The contact hole which reaches the wiring 5036, the contact hole 
(not shown) which reaches a power supply line, and the contact hole (not shown) which 
reaches a gate electrode are formed, respectively. 

[0321]What patterned the cascade screen of the three-tiered structure which carried out the 
aluminum film which contains 100 [nm] and Ti for a Ti film by 300 [nm], and carried out 
continuously forming of Ti film 150 [nm] by the sputtering technique after desired shape is 
used as the connection wiring 5057-5062. Of course, other conducting films may be used. 
[0322]ln this example, it patterned by forming an ITO film in the thickness of 1 10 [nm] as 
the picture element electrode 5064. Contact is taken by arranging the picture element 
electrode 5064 so that it may lap in contact with the connection wiring 5062. The 
transparent conducting film which mixed the zinc oxide (ZnO) of 2-20 [%] may be used for 
indium oxide. This picture element electrode 5064 turns into the anode of an EL element. 
(Drawing 23 (A)) 

[0323]Next, as shown in drawing 23 (B), the insulator layer (this example oxidized silicon 
film) containing silicon is formed in the thickness of 500 [nm], an opening is formed in the 
position corresponding to the picture element electrode 5064, and the 3rd interlayer 
insulation film 5065 that functions as a bank is formed. When forming an opening, it can be 
easily considered as the side attachment wall of taper shape by using the wet etching 
method. Since degradation of the EL layer resulting from a level difference will pose a 
remarkable problem if the side attachment wall of an opening is not gently-sloping enough, 
cautions are required. 

[0324]Next, continuously forming of EL layer 5066 and the negative pole (MgAg electrode) 
5067 is carried out without carrying out air release using a vacuum deposition method. The 
thickness of EL layer 5066 should just set thickness of 80-200 [nm] (typically 100-120 [nm]), 
and the negative pole 5067 to 180-300 [nm] (typically 200-250 [nm]). 
[0325]ln this process, an EL layer and the negative pole are formed one by one to the pixel 
corresponding to red, a pixel corresponding green, and a pixel corresponding blue, 
however, the ** which does not use photolithography technique since an EL layer is lacking 
in the tolerance over a solution — each color — it must form individually. Then, it is preferred 
that hide except a desired pixel using a metal mask, and only a necessary part forms an EL 
layer and the negative pole selectively. 
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[0326]That is, the mask which hides except [ all ] the pixel corresponding to red first is set, 
and the EL layer of red light is selectively formed using the mask. Subsequently, the mask 
which hides except [ all ] a pixel corresponding green is set, and the EL layer of green 
emission is selectively formed using the mask. Subsequently, the mask which hides except 
[ all ] a pixel corresponding blue in a similar manner is set, and the EL layer of blue light is 
selectively formed using the mask. The same mask may be used about although it has 
indicated that a mask which is altogether different here is used. 

[0327]Although the method which forms three kinds of EL elements corresponding to RGB 
was used here, The method which combined the EL element and fluorescent substance 
(the color conversion layer of fluorescence: CCM) of the method which combined the EL 
element and light filter of white light, blue, or bluish green luminescence, the method which 
puts the EL element corresponding to RGB on the negative pole (counterelectrode) using a 
transparent electrode, etc. may be used. 

[0328]A publicly known material can be used as EL layer 5066. It is preferred to use 
organic materials as a publicly known material, if driver voltage is taken into consideration. 
For example, what is necessary is just to let four layer systems which become with a hole 
injection layer, an electron hole transporting bed, a luminous layer, and an electronic 
injection layer be EL layers. 

[0329]Next, the negative pole 5067 is formed. Although MgAg was used as the negative 
pole 5067 in this example, this invention is not limited to this. Other publicly known 
materials may be used as the negative pole 5067. 

[0330]The passivation film 5068 which becomes the last with a silicon nitride film is formed 
in the thickness of 300 [nm]. By forming the passivation film 5068, EL layer 5066 can be 
protected from moisture etc. and the reliability of an EL element can be improved further. It 
is not necessary to necessarily form the passivation film 5068. 
[0331]ln this way, the luminescent device of structure as shown in drawing 23 (B) is 
completed. In the creation process of the luminescent device in this example, On the 
composition of a circuit, and the relation of a process, although the gate signal line is 
formed by aluminum which is the wiring material which forms a source signal line and forms 
sauce and a drain electrode by Ta and W which are the material which forms the gate 
electrode, different materials may be used. 

[0332]By the way, by arranging TFT of the optimal structure not only for a picture element 
part but a drive circuit, the luminescent device of this example shows very high reliability, 
and its operating characteristic may also improve. It is also possible to add the metal 
catalyst of nickel etc. in a crystallization stage, and to improve crystallinity. It is possible to 
carry out drive frequency of a source signal line driving circuit by it more than 10 [MHz]. 
[0333]When completing to the state of drawing 23 (B) actually, airtightness is high and it is 
preferred to carry out packaging (enclosure) with protective films with little degasifying (a 
laminate film, an ultraviolet-curing-resin film, etc.) or the sealing material of translucency so 
that it may not be further put to the open air. In that case, if the inside of a sealing material 
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is made into an inert atmosphere or a hygroscopic material (for example, barium oxide) is 
arranged inside, the reliability of an EL element will improve. 

[0334]lf processing of packaging etc. raises airtightness, the connector (flexible printed 
circuit: FPC) for connecting the terminal and external signal terminal which were taken 
about from the element formed on the substrate or the circuit will be attached. 
[0335]lf the process shown by this example is followed, the number of photo masks 
required for production of a luminescent device can be stopped. As a result, a process can 
be shortened and it can contribute to reduction of a manufacturing cost, and improvement 
in the yield. 

[0336]lt combines with Examples 1-8 freely, and this example can be carried out. 
[0337](Example 10) In this invention, external light quantity child efficiency can be raised by 
leaps and bounds by using the EL material which can use the phosphorescence from a 
triplet exciton for luminescence. Thereby, the low power consumption of an EL element, 
reinforcement, and a weight saving become possible. 

[0338]Here, a triplet exciton is used and the report which raised external light quantity child 
efficiency is shown. (T.Tsutsui, C.Adachi, S.Saito, Photochemical Processes in Organized 
Molecular Systems, ed. K.Honda, (Elsevier Sci.Pub., Tokyo,1991) p.437.)[0339]The 
molecular formula of the EL material (coumarin coloring matter) reported by the above- 
mentioned paper is shown below. 
[0340] 
[Formula 1] 




[0341](M.A.Baldo,D.F.O , Brien, Y.You, A.Shoustikov, S.Sibley, M.E.Thompson,S.R.Forrest, 
Nature 395(1998) p. 151. [0342]The molecular formula of the EL material (Pt complex) 
reported by the above-mentioned paper is shown below. 
[0343] 
[Formula 2] 




[0344](M.A.Baldo,S.Lamansky, P.E.Burrrows, M.E.Thompson, S.R.Forrest, 
Appl.Phys.Lett.,75 (1999) p.4.) (T. Tsutsui, M.-J.Yang, M.Yahiro, K.Nakamura.T.Watanabe, 
T.tsuji, Y.Fukuda, T.Wakimoto, S.Mayaguchi, Jpn.Appl.Phys. and 38 (.) 12B) (1999) 
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L1502.)[0345]The molecular formula of the EL material (Ir complex) reported by the above- 
mentioned paper is shown below. 



[0347]lf phosphorescence luminescence from a triplet exciton can be used as mentioned 
above, realization of one 3 to 4 times the high external light quantity child efficiency of this 
will be attained from the case where the firefly luminescence from a singlet exciton is used 
theoretically. 

[0348]lt combines with any composition of Example 1 - Example 9 freely, and composition 
of this example can be carried out. 

[0349](Example 11) This example explains the case where an organic semiconductor is 
used for an active layer, as TFT used for the luminescent device of this invention. TFT 
which used the organic semiconductor for the active layer is hereafter called organic TFT. 
[0350]The sectional view of organic planer type TFT is shown in drawing 27 (A). The gate 
electrode 8002 is formed on the substrate 8001. And the gate electrode 8002 is covered 
and the gate dielectric film 8003 is formed on the substrate 8001. The source electrode 
8005 and the drain electrode 8006 are formed on the gate dielectric film 8003. The source 
electrode 8005 and the drain electrode 8006 are covered, and the film (organic 
semiconductor film) 8004 which consists of organic semiconductors is formed on the gate 
dielectric film 8003. 

[0351 ]The sectional view of organic reverse stagger type TFT is shown in drawing 27 (B). 
The gate electrode 8102 is formed on the substrate 8101. And the gate electrode 8102 is 
covered and the gate dielectric film 8103 is formed on the substrate 8101. The organic 
semiconductor film 8104 is formed on the gate dielectric film 8103. The source electrode 
8105 and the drain electrode 8106 are formed on the organic semiconductor film 8104. 
[0352]The sectional view of organic stagger type TFT is shown in drawing 27 (C). The 
source electrode 8205 and the drain electrode 8106 are formed on the substrate 8201. And 
the source electrode 8205 and the drain electrode 8106 are covered, and the organic 
semiconductor film 8204 is formed on the substrate 8201. The gate dielectric film 8203 is 
formed on the organic semiconductor film 8204. The gate electrode 8202 is formed on the 
gate dielectric film 8203. 

[0353]An organic semiconductor is classified into a polymers system and a low molecule 
system. As for a typical material of a polymers system, a polythiophene, polyacethylene, 
poly (N-methylpyrrole), poly (3-alkyl thiophene), polyallylene vinylene, etc. are mentioned. 
[0354]The organic semiconductor film which has a polythiophene can be formed with the 
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electric field polymerizing method or a vacuum deposition method. The organic 
semiconductor film which has polyacethylene can be formed by the chemical 
polymerization method or the applying method. The organic semiconductor film which has 
poly (N-methylpyrrole) can be formed by a chemical polymerization method. The organic 
semiconductor film which has poly (3-alkyl thiophene) can be formed by the applying 
method or the LB method. The organic semiconductor film which has polyallylene vinylene 
can be formed by the applying method. 

[0355]As for a typical material of a low molecule system, a quarter thiophene, a dimethyl 
quarter thiophene, Zifta Russia Nin, anthracene, tetracene, etc. are mentioned. The organic 
semiconductor film using the material of these low molecule system can mainly be formed 
by vacuum deposition and the cast which used the solvent. 

[0356]The composition of this example can be combined with the composition and freedom 
of Examples 1-10, and can be carried out. 

[0357](Example 12) Since the luminescent device using an EL element is a spontaneous 
light type, compared with a liquid crystal display, it is excellent in the visibility in a bright 
place, and its angle of visibility is large. Therefore, it can use for the indicator of various 
electronic equipment. 

[0358]As electronic equipment using the luminescent device of this invention, a video 
camera, a digital camera, A goggles type display (head mount display), a navigation 
system, Sound systems (a car audio, an audio component stereo, etc.), a note type 
personal computer, A game machine machine, a Personal Digital Assistant (a mobile 
computer, a cellular phone, a handheld game machine, or a digital book), The picture 
reproducer (device provided with the display which specifically reproduces recording media, 
such as Digital Versatile Disc (DVD), and can display the picture) provided with the 
recording medium etc. are mentioned. As for especially the Personal Digital Assistant with 
many opportunities to see a screen from an oblique direction, since importance is attached 
to the size of an angle of visibility, it is desirable to use a luminescent device. The example 
of these electronic equipment is shown in drawing 24 . 

[0359] Drawing 24 (A) is an EL display and contains the case 2001, the buck 2002, the 
indicator 2003, the loudspeaker part 2004, and video input terminal 2005 grade. The 
luminescent device of this invention can be used for the indicator 2003. Since it is a 
spontaneous light type, the back light of a luminescent device is unnecessary, and it can be 
made into an indicator thinner than a liquid crystal display. As for an EL display, all the 
displays for information displays the object for personal computers, the object for TV 
broadcast reception, for advertising displays, etc. are contained. 

r0360] Drawing 24 (B) is a digital still camera, and contains the main part 2101, the indicator 
2102, the television part 2103, the operation key 2104, the external connection port 2105, 
and shutter 2106 grade. The luminescent device of this invention can be used for the 
indicator 2102. 

[03611 Drawing 24 (C) is a note type personal computer, and contains the main part 2201, 
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the case 2202, the indicator 2203, the keyboard 2204, the external connection port 2205, 
and pointing mouse 2206 grade. The luminescent device of this invention can be used for 
• the indicator 2203. 

r03621 Drawing 24 (D) is a mobile computer and contains the main part 2301 , the indicator 
2302, the switch 2303, the operation key 2304, and infrared port 2305 grade. The 
luminescent device of this invention can be used for the indicator 2302. 
r03631 Drawing 24 (E) is the portable picture reproducer (specifically DVD reproducer) 
provided with the recording medium, and contains the main part 2401 , the case 2402, the 
indicator A2403, the indicator B2404, the recording-media (DVD etc.) reading part 2405, 
the operation key 2406, and loudspeaker part 2407 grade. Although the indicator A2403 
mainly displays picture information and the indicator B2404 mainly displays text, the 
luminescent device of this invention can be used for these indicators A, B2403, and 2404. A 
home video game machine machine etc. are contained in the picture reproducer provided 
with the recording medium. 

[03641 Drawing 24 (F) is a goggles type display (head mount display), and contains the main 
part 2501, the indicator 2502, and the arm part 2503. The luminescent device of this 
invention can be used for the indicator 2502. 

[0365] Drawing 24 (G) is a video camera and contains the main part 2601, the indicator 
2602, the case 2603, the external connection port 2604, the remote control receive section 
2605, the television part 2606, the battery 2607, the voice input part 2608, and operation 
key 2609 grade. The luminescent device of this invention can be used for the indicator 
2602. 

[0366] Drawing 24 (H) is a cellular phone and contains the main part 2701, the case 2702, 
the indicator 2703, the voice input part 2704, the voice output part 2705, the operation key 
2706, the external connection port 2707, and antenna 2708 grade here. The luminescent 
device of this invention can be used for the indicator 2703. The indicator 2703 can stop the 
power consumption of a cellular phone by displaying a white character on a black 
background. 

[0367]lf the light emitting luminance of an EL material will become high in the future, it will 
also become possible to carry out extended projection of the light containing the outputted 
picture information with a lens etc., and to use for the projector of a front type or a rear 
mold. 

[0368]The above-mentioned electronic equipment displays more often the information 
distributed through electronic communication lines, such as the Internet and CATV (cable 
TV), and its opportunity to display especially moving image information is increasing. Since 
the speed of response of an EL material is very high, a luminescent device is preferred to 
animation display. 

[0369]As for a luminescent device, in order that the portion which is emitting light may 
consume electric power, it is desirable to display information so that emitting parts may 
decrease as much as possible. Therefore, when using a luminescent device for the 
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indicator which is mainly concerned with text like a Personal Digital Assistant especially a 

cellular phone, or a sound system, it is desirable to drive so that text may be formed by 

emitting parts by making a nonluminescent portion into a background. 

[0370]As mentioned above, the scope of this invention is very wide, and using for the 

electronic equipment of all fields is possible. The electronic equipment of this example may 

use the luminescent device of the composition of a gap to be shown in Examples 1-11. 

[0371] 

[Effect of the Invention] 

[0372]By composition mentioned above, the luminescent device of this invention can obtain 
fixed luminosity, without being influenced by the temperature change. In a colored 
presentation, even when the EL element which has a different EL material for every color is 
provided, it can prevent the luminosity of the EL element of each color changing 
scatteringly, and not acquiring a desired color with temperature. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The circuit diagram of the pixel of the luminescent device of this invention. 
[Drawing 2] The upper surface block diagram of the luminescent device of this invention. 
[Drawing 3] The timing chart of the signal inputted into the gate signal line for writing, and 
the gate signal line for a display. 

[Drawing 4] The schematic diagram of the pixel in a drive. 

[Drawing 5] The figure showing the timing to which a write-in period and a display period 
appear. 

[Drawing 6] The timing chart of the signal inputted into the gate signal line for writing, and 
the gate signal line for a display. 

[Drawing 71 The timing chart of the signal inputted into the gate signal line for writing, and 
the gate signal line for a display. 

[Drawing 8] The schematic diagram of the pixel in a drive. 

[Drawing 9] The figure showing the timing to which a write-in period, a display period, and a 
non-display period appear. 

[Drawing 101 The timing chart of the signal inputted into the gate signal line for writing, and 
the gate signal line for a display. 

[Drawing 11] The timing chart of the signal inputted into the gate signal line for writing, and 
the gate signal line for a display. 

[Drawing 12] The timing chart of the signal inputted into the gate signal line for writing, and 
the gate signal line for a display. 

[Drawing 13] The figure showing the timing to which a write-in period, a display period, and 
a non-display period appear. 

[Drawing 14]T he figure showing the timing to which a write-in period, a display period, and 
a non-display period appear. 

[Drawing 15] The figure showing the timing to which a write-in period, a display period, and 
a non-display period appear. 

[Drawing 16] The block diagram of a source signal line driving circuit. 
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[Drawing 17] The detail view of a source signal line driving circuit 

[Drawing 18] The circuit diagram of the current setting circuit C1. 

[Drawing 19] The block diagram of a gate signal line drive circuit 

[Drawing 20] The plan of the pixel of the luminescent device of this invention. 

[Drawing 21] The figure showing the manufacturing method of the luminescent device of this 

invention. 

[Drawing 22] The figure showing the manufacturing method of the luminescent device of this 
invention. 

[Drawing 23] The figure showing the manufacturing method of the luminescent device of this 
invention. 

[Drawing 24] The figure of the electronic equipment using the luminescent device of this 
invention. 

[Drawing 25] The circuit diagram of the pixel of a common luminescent device. 
[Drawing 261 The figure showing the volt ampere characteristic of an EL element. 
[Drawing 27J The sectional view of TFT using an organic semiconductor. 

[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DRAWINGS 



[Drawing 5] 




[Drawing 191 
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[Drawing 11 




[Drawing 21 
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[Drawing 31 




[Drawing 4] 
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[Drawing 7] 




[Drawing 91 




[Drawing 161 
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[Drawing 8] 
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[Drawing 11] 
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[Drawing 12] 




[Drawing 17] 
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[Drawing 18] 
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[Drawing 14] 




[Drawing 15] 




[Drawing 20] 
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[Drawing 211 
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[Drawing 23] 
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[Drawing 24] 




[Drawing 26] 
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[Drawing 27] 
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1. This document has been translated by computer. So the translation may not reflect the 
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3.ln the drawings, any words are not translated. 



CORRECTION OR AMENDMENT 

[Kind of official gazette]Printing of amendment by the regulation of 2 of Article 17 of Patent 
Law 

[Section classification] The 2nd classification of the part VI gate 
[Publication date]April 28 (2005.4.28), Heisei 17 

[Publication No.]JP,2002-221936,A (P2002-221936A) 

[Date of Publication]August 9, Heisei 14 (2002.8.9) 

[Application number]Application for patent 2001-316145 (P2001-316145) 

[The 7th edition of International Patent Classification] 

G09G 3/30 
G09F 9/30 
G09G 3/20 
H01L 21/8238 
H01L 27/08 
H01L 27/092 
H01L 29/786 
H05B 33/08 
H05B 33/14 

[Fl] 

G09G 3/30 J 
G09G 3/30 K 
G09F 9/30 338 



http://wvw4jpdl.mpi^^ 3/19/2008 



*9- ■» . 



Page 2 of 8 



G09F 


9/30 365 Z 


G09G 


3/20 624 B 


G09G 


3/20 641 D 


G09G 


3/20 641 E 


G09G 


3/20 670 L 


H01L 


27/08 331 E 


H05B 


33/08 


H05B 


33/14 A 


H01L 


29/78 614 


H01L 


27/08 321 E 


H01L 


27/08 321 L 



[A written amendment] 

[Filing date]June 18, Heisei 16 (2004.6.18) 

[The amendment 1] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]Claim 
[Method of Amendment]Change 
[The contents of amendment] 
[Claim(s)] 
[Claim 1] 

It is a luminescent device which carries out two or more owners of the pixel in which the 1st 
TFT, the 2nd TFT, the 3rd TFT, the 4th TFT, an EL element, a source signal line, and a 
power supply line were formed, 

As for said 3rd TFT and said 4th TFT, gate electrode of each other is connected, 

One side is connected to said source signal line, and another side is connected to a drain 

area of said 1st TFT for the source region and a drain area of said 3rd TFT, 

One side is connected to a drain area of said 1st TFT, and another side is connected to a 

gate electrode of said 1st TFT for the source region and a drain area of said 4th TFT, 

The source region of said 1st TFT is connected to said power supply line , 

A luminescent device which is characterized by connecting another side to either of the two 

electrodes which said EL element has in a drain area of said 1st TFT as for one side in the 

2nd source region and drain area of said TFT . 

[Claim 2] 

It is a luminescent device which carries out two or more owners of the pixel in which the 1st 
TFT, the 2nd TFT, the 3rd TFT, the 4th TFT, an EL element, a source signal line, the 1st 
gate signal line, the 2nd gate signal line, and a power supply line were formed, 
As for both said 3rd TFT and said 4th TFT, a gate electrode is connected to said 1st gate 
signal line, 
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One side is connected to said source signal line, and another side is connected to a drain 

area of said 1st TFT for the source region and a drain area of said 3rd TFT, 

One side is connected to a drain area of said 1st TFT, and another side is connected to a 

gate electrode of said 1st TFT for the source region and a drain area of said 4th TFT, 

The source region of said 1st TFT is connected to said power supply line , 

The source region and a drain area of said 2nd TFT are connected to either of the two 

electrodes in which, as for one side, said EL element has another side in a drain area of 

said 1st TFT , 

A luminescent device, wherein a gate electrode of said 2nd TFT is connected to said 2nd 
gate signal line. 
[Claim 3] 

It is a luminescent device which has a picture element part, a source signal line driving 
circuit, a gate signal line drive circuit for writing, and a gate signal line drive circuit for a 
display , 

Said picture element part is carrying out two or more owners of the pixel in which the 1st 
TFT, the 2nd TFT, the 3rd TFT, the 4th TFT, an EL element, a source signal line, the 1st 
gate signal line, the 2nd gate signal line, and a power supply line were formed , 
As for both said 3rd TFT and said 4th TFT, a gate electrode is connected to said 1st gate 
signal line , 

One side is connected to said source signal line, and another side is connected to a drain 

area of said 1st TFT for the source region and a drain area of said 3rd TFT , 

One side is connected to a drain area of said 1st TFT, and another side is connected to a 

gate electrode of said 1st TFT for the source region and a drain area of said 4th TFT , 

The source region of said 1st TFT is connected to said power supply line, 

The source region and a drain area of said 2nd TFT are connected to either of the two 

electrodes in which, as for one side, said EL element has another side in a drain area of 

said 1st TFT , 

A gate electrode of said 2nd TFT is connected to said 2nd gate signal line, 

A value of current which flows into said source signal line is defined by source signal line 

driving circuit, 

Said 1st gate signal line is chosen by said gate signal line drive circuit for writing, 

A luminescent device, wherein said 2nd gate signal line is chosen by said gate signal line 

drive circuit for a display. 

[Claim 4] 

A luminescent device characterized by the polarity of said 3rd TFT and said 4th TFT being 
the same in any 1 paragraph of claim 1 thru/or claim 3 . 
[Claim 5] 

An EL display using a luminescent device of a statement for any 1 paragraph of claim 1 
thru/or claim 4. 
[Claim 6] 
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A digital still camera using a luminescent device of a statement for any 1 paragraph of claim 
1 thru/or claim 4. 
r [Claim 7] 

A note type personal computer using a luminescent device of a statement for any 1 
paragraph of claim 1 thru/or claim 4. 
[Claim 8] 

A mobile computer using a luminescent device of a statement for any 1 paragraph of claim 
1 thru/or claim 4. 
[Claim 9] 

Picture reproducer using a luminescent device of a statement for any 1 paragraph of claim 
1 thru/or claim 4. 
[Claim 10] 

A goggles type display using a luminescent device of a statement for any 1 paragraph of 
claim 1 thru/or claim 4. 
[Claim 11] 

A video camera using a luminescent device of a statement for any 1 paragraph of claim 1 
thru/or claim 4. 
[Claim 12] 

A cellular phone using a luminescent device of a statement for any 1 paragraph of claim 1 
thru/or claim 4. 
[The amendment 2] 

[Document to be AmendedJDRAWINGS 
[ltem(s) to be Amended]Drawing 4 
[Method of Amendment]Change 
[The contents of amendment] 
[Drawing 4] 
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[Amendment 3] 

[Document to be Amended]DRAWINGS 
[ltem(s) to be Amended]Drawing 8 
[Method of Amendment]Change 
[The contents of amendment] 
[Drawing 8] 
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